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CHAPTER 1. 
INTRODUCTION 
Agriculture has been recognized as one of the most hazardous 
occupations. In 1979, the average accident rate of all occupations was 
8.36 incidents per 100 full-time employees while the average incident 
rate for production agriculture was 19.28 incidents per 100 full-time 
employees, or more than twice the average for all occupations (National 
Safety Council, 1979). 
Vocational agriculture teachers are faced with the challenge of 
preparing students to work safely in agricultural occupations. Skills 
are taught by vocational agriculture teachers in the school laboratory 
that should be used by their students as they pursue their agricultural 
careers. School shops and laboratories are not accident free. The 
National Safety Council (1979) reported that 68,400 accidents occurred 
in secondary school shops and laboratories during the 1978-79 school year. 
Because of the accident rates in the agricultural industry and in 
secondary school shops and laboratories, the vocational agriculture 
teacher must have a clear knowledge of the requirements of an effective 
safety program for students enrolled in vocational agriculture. 
One of the major responsibilities of boards of education is to 
provide a safe working and learning environment for school employees and 
students. When facilities are being constructed, renovated, maintained, 
or periodically evaluated, existing safety standards must be understood 
and followed. 
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Godbey (1979) In his introduction stated: 
Although recent federal and state legislation in the 
occupational safety and health area does not generally 
recognize students per se as employees and therefore, 
does not provide direct protection, the application 
of these requirements to the school program will 
ultimately and effectively benefit the students (Godbey, 
1979, p. 1). 
Recognition of safety hazards is the first step in maintaining a 
safe work area. Recognition and correction of safety hazards must 
remain a high priority for boards of education, administrators, and 
teachers. Bear and Hoemer (1978) stated: 
The physical plant has a major Impact on both the 
instructional and safety program. Each school district 
should organize a safety inspection program...(Bear and 
Hoerner, 1978, p. 82). 
Safety inspections of vocational agriculture laboratories may be 
conducted using a laboratory safety evaluation Instrument. Several 
instruments are available for laboratory evaluation. Among these are the 
following: "Self-Evaluation Instrument" (Godbey, 1979, pp. 151-174); 
"Vocational Agriculture Safety Check List" (Bear and Hoerner, 1978, pp. 
174-182); "National Standard School Shop Safety Inspection Check List" 
(Joint Safety Committee of the American Vocational Association-National 
Safety Council, 1981, pp. 1-4); and "Vocational Agricultural School 
Laboratory Safety Evaluation" (Everett, 1980, pp. 84-93). 
These instruments may be used to identify safety hazards. However, 
this process does not insure that the hazard will be eliminated or 
corrected. Everett (1980) found that vocational agriculture teachers 
in Iowa were unaware of laboratory safety regulations and that all 
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Instructors in the sample agreed that a need exists for in-service 
education in the area of safety. Forsythe (1981) similarly concluded 
that vocational agriculture teachers have had little instruction in 
safety, particularly in the area of creating a safe laboratory environ­
ment. 
In-service education can be effective in changing teacher achieve­
ment, skills, and attitudes especially if the program involves the 
participant in self-instruction (Joslin, 1980). Teacher participation 
in in-service education and the use of an instructional packet has also 
been shown to change significantly student attitude scores (Townsend, 
1981). It remains to be seen if in-service safety education can be 
effective in secondary vocational agriculture programs. 
In summary, agriculture is one of the most dangerous occupations. 
Training vocational agriculture students to work safely in agriculture 
is one of many Instructional areas a teacher of vocational agriculture 
must include in a total instructional program. Vocational agriculture 
teachers feel a need exists for further education In the area of safety 
instruction and laboratory safety evaluation. Research has shown that 
in-service education can be effective and it may be an effective means 
of providing safety information to vocational agriculture teachers. 
Statement of the Problem 
Local boards of education, administrators, and vocational agricul­
ture teachers seem unwilling or unqualified to conduct a safety 
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evaluation of the vocational agriculture laboratory. Many schools fall 
to have a safety committee as specified by current federal law. 
In a study conducted by Everett (1980), It was found that Inspec­
tions of school facilities were usually conducted by outside personnel, 
such as Insurance underwriters, fire marshalls, or OSHA Inspectors. 
Everett also noted that vocational agriculture teachers had difficulty 
in keeping abreast of federal, state, and local safety codes and stan­
dards. Teachers were uncertain which standards applied to their voca­
tional agriculture laboratories. Because of this uncertainty, teachers 
did not feel qualified to conduct a laboratory safety evaluation. The 
question arises, how can safety instruction be effectively provided for 
vocational agriculture teachers? 
To aid teachers in laboratory safety, an in-service workshop 
designed to provide instruction in several areas of laboratory safety 
was developed by the researcher with assistance from Dr. Thomas A. 
Hoerner and Dr. Victor A. Bekkum, professors in the Agricultural 
Engineering Department, Iowa State University. 
This study was concerned with testing the effect of the in-service 
workshop to answer the research question: How effective was the 
in-service education safety workshop in improving the vocational agri­
culture laboratory safety score? 
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Purpose of the Study 
The primary purpose of this study was to evaluate the effectiveness 
of an in-service safety workshop for secondary vocational agriculture 
teachers. The specific objectives of this research were to: 
1. Develop the in-service safety curriculum. 
2. Determine the relationship between selected facility variables 
and laboratory safety scores. 
3. Determine the relationship between selected vocational agricul­
ture program characteristics and laboratory safety scores. 
4. Determine the relationship between selected vocational agricul­
ture teacher characteristics and laboratory safety scores. 
5. Determine the effect of the in-service workshop, as an instruc­
tional technique, on laboratory safety scores. 
6. Determine the interaction between evaluator type and treatment 
group. 
Definition of Terms 
In this study, the following terms were used: 
Laboratory safety evaluation; A process for determining compliance 
or non-compliance of vocational agriculture laboratory areas to meet 
existing safety codes or standards. The process uses the laboratory 
safety evaluation instrument developed by the researcher to help accom­
plish these purposes. 
Compliance: The ability of a facility area to meet accepted safety 
standards. 
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Non-compliance : A facility area's Inability to meet accepted 
safety standards. 
Does not apply; The safety instrument item's Inapproprlateness 
in an evaluation of a facility area. 
Vocational agriculture laboratory; An instructional area designed 
to facilitate instruction in agricultural mechanics subject areas, such 
as metals and welding, carpentry, electricity, small gas engines, 
tractor and machinery maintenance, and concrete. 
Rating of importance; The mean result of a panel of experts rating 
each item's importance using an 11 point (0-10) Llkert-type scale. The 
resultant value measures each item's contribution to laboratory safety. 
Values may range from zero, which Is perceived as having no Importance 
to laboratory safety, to a value of ten, which is perceived as being of 
utmost importance to laboratory safety. 
Laboratory safety score; A composite score determined by the suit­
ability of the vocational agriculture laboratory to meet existing safety 
codes or standards. The safety score is determined by the addition of 
the rating of importance value for all items rated compliance, and the 
subtraction of the rating of importance value for all items rated non­
compliance. 
Non-compliance factor; The product of the percent non-compliance 
response to each item and the number ten. This process changes the 
percent non-compliance response to a whole number which indicates the 
non-compliance rate among schools. 
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Safety priority Index; The value obtained from the product of 
the rating of Importance of each Item and the non-compliance factor. 
The resultant value measures each Item's relative safety priority. 
Items with a high safety priority Index should receive the most emphasis 
since they have both a high rating of Importance and high rate of non­
compliance. 
In-service safety workshop; A group instructional technique 
designed to present safety materials. Ideas, and hands-on activities to 
vocational agriculture instructors in an organized classroom and labora­
tory atmosphere. 
OSHA: The Occupational Safety and Health Administration. 
OSHA standards : The Occupational Safety and Health Administration 
regulations governing safety and health standards for occupations. 
Hypotheses 
The following null hypotheses were tested: 
1. No significant relationship exists between selected facility, 
program, and teacher characteristics and laboratory safety 
scores. 
2. No significant difference exists In mean laboratory safety 
scores of experimental and control groups when measured by: 
a. teacher scores 
b. safety specialist (researcher) scores 
c. combined scores 
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3. No significant interaction exists between evaluator type and 
treatment group in mean laboratory safety scores. 
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CHAPTER II. 
REVIEW OF LITERATURE 
The literature review is presented in four major sections: (1) 
accidents and accident prevention, (2) safety education, (3) facility 
safety evaluation, and (4) in-service education. 
Accidents and Accident Prevention 
Accidents have occurred since the beginning of time. However, man 
seems to show little initiative to prevent accidents unless prodded by 
legislation, monetary fines, or other incentives. Florls and Stafford 
(1969) reported: 
If an epidemic were suddenly to strike this country, 
killing over 100,000 people, disabling, permanently 
or temporarily, over 10 million others, and injuring 
over 51 million others, it would be recognized at 
once as a serious threat to the national economy and 
social structure. The general public still tends to 
remain apathetic when accidents annually take a toll 
in human resources equivalent to the ravages of this 
hypothetical epidemic. 
Accidents rank fourth on the list of the main causes 
of death among persons of all ages in this country. 
Responsible for an injury every 3 seconds and a 
fatality every 5 minutes....In the age group 1-44 
years, accidents rank as the number one killer. 
Accidents are scattered throughout the country, and, 
unlike either a war or a plague, they cannot be 
attributed to a single dramatic cause that suddenly 
disrupts normal conditions. Also, the belief seems 
to be common that accidents happen to the other 
fellow. After all, they are not contagious, and it 
is easy to feel that one will be careful enough or 
lucky enough to avoid them. For these reasons, most 
people remain more or less Indifferent to the 
10 
country's consistently high accident rate, although 
it should be a matter of grave concern to all 
citizens and a stimulus to preventive action (Floris 
and Stafford, 1969, p. 3). 
Many people are involved in accidents each year. Accidents may 
involve persons and/or things. Since the beginning of the Industrial 
Revolution, much of the emphasis of accident prevention programs has 
concerned the interaction of people and machines. 
An accident may be defined as: an unplanned act or event resulting 
in Injury or death to persons, or damage to property (Strasser et al., 
1973, p. 4). The National Safety Council has a similar definition: An 
accident is that occurrence in a sequence of events that usually produces 
unintended injury, death, or property damage (National Safety Council, 
1978, p. 2). However, the definition of an accident is changing to meet 
current conditions, and as a result of recent litigation. Hammer (1981) 
reported: 
Formerly, the definition of "an accident" was "a sudden, 
adverse, unexpected event." However, referees and judges 
in workmen's compensation cases have ruled that an 
accident or injury can take place without It occurring 
"suddenly". For example, many states now indicate that 
exposures to harmful substances over lengthy periods of 
time can cause injury or death. There may have been no 
"sudden" onset of the Injury, but the person was injured, 
an accident therefore had occurred, and the victim was 
entitled to compensation under the law (Hammer, 1981, p. 35). 
Regardless of the definition, accidents remain a serious 
problem to society. Recent estimates of the annual costs resulting from 
injuries and deaths, from damage and destruction of equipment, materials, 
and facilities, and production losses resulting from accidents are 
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probably between $100 and $200 billion dollars (Hammer, 1981). Hammer 
(1981) suggested that the number of industrial accidents and injuries 
may be ten times higher than the National Safety Council estimates. 
Examples of incomplete accident data and costs can be cited. 
1. There are few or no figures on the number of 
employees who suffer minor or non-disabling 
injuries. 
2. Data are lacking about deaths and injuries that 
result from workers assimilating toxic or radio­
active substances after being exposed to 
injurious working conditions. 
3. To maintain good safety records, some companies 
transfer injured workers to less strenuous 
activities which the workers are physically able 
to undertake. In this way, companies will 
rationalize that there has been no lost-time 
injury to report. 
4. Generally only certain industries are required to 
report. For example, those employments not 
covered by workmen's compensation, such as agri­
culture or domestic service, may not be included. 
5. Only certain losses are reported. For example, 
railroads report damage that occurs to their 
equipment, track and roadbeds, and nothing more. 
This total is generally more than $100 million 
annually. Nothing is included for the amount 
it costs the railroads for nonrailroad injuries 
or damage, freight losses, or evacuations from the 
scores of accidents each year. The New York Times 
listed more than 50 railroad accidents during 
1978 among which the following included nonrail­
road facility and equipment loss costs: 
February 25: Waverly, Tennessee; 9 persons 
killed, at least 50 injured, more 
than a dozen buildings burned, some 
as many as 4 blocks away, after 
propane from 2 derailed cars 
exploded. 
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February 27: Youngstown, Florida; 2500 residents 
evacuated from 80 square mile area 
after derailment of chlorine gas tank 
cars. 
February 27: Cades, Tennessee; several hundred 
families evacuated after half-dozen 
tanker cars with liquefied gas and 
soldium hydroxide derailed. 
March 29: Lewisville, Arkansas; 1700 residents 
forced to flee homes after explosion and 
fire when two locomotives crashed into 
a chemical plant. 
April 3: Pineville, Kentucky; 2000 residents evacu­
ated after liquid propane tank car found 
leaking (Hammer, 1981, p. 5). 
Hammer (1981) further reported that even if an accident was covered 
by insurance there are many costs which go unreported or are impossible 
to repay. Recent Bureau of Labor estimates put accident costs at roughly 
four times the combined total of the workmen's compensation payments plus 
medical costs. It should be noted that this is predicated only on injury 
and involves no equipment, material, or facilities loss. In most acci­
dent cases, the major portions of the losses have been recovered from 
Insurance. However, there were almost always substantial amounts that 
were not (Hammer, 1981, p. 4). 
Examples of types of losses that can result from accidents, injuries, 
or hazardous conditions are: 
Payments of settlement of injury or death claims. 
Legal fees for defense against claims. 
Punitive damages that are assessed. 
Costs of rescue operations and equipment. 
Expenditures of emergency equipment. 
Recovery and salvage of damaged equipment and vehicles. 
Loss of function and of operations income. 
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Slowdowns In operations while accident causes are determined and 
corrective actions taken. 
Penalties for failure to take action to correct hazards or defects 
or conditions that violate statutes such as OSHA Standards. In 
July 1971 the State of Ohio sued the Penn Central Railroad for more 
than $14 million In damage for "unsafe conditions" on Its property 
In Ohio. A fine of $110,000 would also be levied for each day of 
alleged continued violation of state laws. 
Corrective actions to prevent recurrence of an accident. 
Degradation of efficiency of operations because of loss of experi­
enced and trained personnel. 
Training costs for replacements. 
Lost time of personnel other than those involved in the accident, 
its investigation, rescue, or salvage, such as management and 
public relations people. 
Increased Insurance costs. 
Loss of public confidence, and therefore of revenue. 
Loss of prestige. 
Degradation of morale. 
The pay of other persons involved in accident investigation, of 
police and firemen who may have been present, or of personnel from 
federal or state agencies (Hammer, 1981, p. 5). 
While this list is by no means exhaustive, it points out the fact 
that many accident costs remain hidden. 
With this staggering loss of life, productive employee time, and 
other associated accident costs it would seem that industry would have 
a keen interest in accident prevention. Hammer (1981) reported: 
When the Railway Safety Act was being considered in 1893, 
a railroad executive said that it would cost less to 
bury a man killed in an accident than to put air brakes 
on a car. This railroad executive probably was not an 
evil or malicious man. In all probability he believed 
in God, was a good husband and loving father, and patted 
his dog when he came home. He would have done anything 
to avoid injury to his family or dog, but the safety of 
other Individuals was considered only in monetary terms 
(Hammer, 1981, p. 1). 
14 
Progress in industrial safety before 1911 was almost nonexistent. 
All states handled industrial accidents under "common law." With the 
absence of workmen's compensation laws the legal defenses available 
almost insured that management of industry would not have to pay for 
any accidents which occurred on the Job. After 1911, when management 
was forced by legislation to pay for injuries occurring on the job, it 
decided that economically it was more desirable to prevent Injuries 
from happening (Peterson, 1971, p. 9). 
Although the Workmen's Compensation Act did cause many companies 
to adopt accident prevention programs, there were some large companies 
that already had fairly well-organized safety programs. Some of these 
companies were: Du Pont, General Electric Company, International 
Harvester, Southern Pacific, and United States Steel. DeReamer (1980) 
reported : 
It would be tempting for the overzealous safety engineer 
to claim these companies owe their success to their safety 
programs. This, of course, is not the case. But there 
is an undeniable and direct relationship between safety 
achievement and good management (DeReamer, 1980, p. 7). 
While early corporate thinking pointed the finger of blame at 
employee carelessness for almost all Industrial accidents, new evidence 
seems to indicate otherwise. 
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Many corporate managers continue to believe that careless 
iforkers are really to blame for accidents. But in 1967 
a survey of Industrial injuries in Pennsylvania concluded 
that only 26 percent were the result of employees' 
carelessness. Even that figure does not tell the whole 
story. As a General Motors pamphlet on safety noted : 
"It is impossible to have an accident and the resulting 
injury without the presence of a hazard." The pamphlet 
goes on to say that "carelessness" is not a good word to 
use in connection with analyzing the cause of an accident-
it is human nature for people to make mistakes, to forget, 
to take short cuts. Even if "accidents will happen" in 
other words, it Is management's responsibility to eliminate-
as much as posslble-the conditions that bring accidents 
about. Beyond that, workers have almost no control over 
the health hazards of dust or toxic gases whose effects 
they do not understand and whose presence they may not even 
be able to detect (Cordtz, 1972, p. 112). 
The responsibility for providing a safe working environment clearly 
falls on the shoulders of management. Effective accident prevention 
programs which eliminate hazards, educate employees to perform their 
jobs safely, and analyze accident data are not only desirable, but have 
proven to be cost-effective. 
Summary of accidents and accident prevention literature 
Accidents, a serious problem in the United States, can cause 
temporary or permanent disabilities, death, and associated economic 
losses. In June 1979 Vincent L. Tofany, President of the National 
Safety Council, stated in the Atlanta Business Chronicle that 
Inflation in the United States could be cut by 15 percent in the next 
five years if effective accident prevention programs were established. 
Yet, some industries are slow to adopt safety programs, even though it 
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can be shown that an effective accident prevention program Is cost 
effective. 
A renewed effort in safety education seems to be Justified to 
better educate management of its responsibility to provide a safe 
working environment to the employee. 
Safety Education 
Safety education has as its primary objective the prevention of 
accidents. As technology advances, new materials, techniques, manufac­
turing processes, and power sources all create new hazards. Our educa­
tion system must also be flexible to adapt and create new safety educa­
tion methods and techniques. Schools need to be concerned with the 
development of safety concepts as they apply to all occupations, because 
today's students will become tomorrow's workers. 
Strong (1975) emphasized the Importance of safety education in the 
school when he reported several benefits of an organized school shop 
accident prevention program: 
1. Students will develop appropriate safety attitudes and judgments. 
2. Students will develop a safety consciousness which they can take 
into their future field of employment. 
3. Students will develop the ability to discriminate between worth­
while and undesirable risks and act accordingly. 
4. Students will learn self-discipline and be taught to understand 
and live with authority. 
5. Students will be prepared to cope with the obvious and presumed 
hazards in the work place. 
6. Business and industry will be assured that the student who 
comes to them for employment has been prepared in the basic 
fundamentals of accident prevention. 
7. Public tax money will be conserved through effective accident 
prevention programming (Strong, 1975, p. 2). 
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An organized safety education program In the school should teach 
safe and skillful working habits as vocational students prepare for 
employment. Industry will not tolerate Individuals who are careless or 
unskilled, for they would provide to be a hazard to co-workers and to 
themselves (Strong, 1975, p. 13). 
The development of a skilled worker, however. Is but one facet of 
a quality safety education program. Other factors such as development 
of a safe attitude, hazard recognition, and a good work environment 
also play an Important role in the student's development. The impor­
tance of a proper attitude was emphasized by Jehring and Theurer (1949) 
when they stated: 
By far, the most important single thing that the admin­
istration can do in the school is to promote the proper 
attitude toward safety on the part of all members of the 
organization. This attitude, if developed in the mind 
of the student, will be a more valuable tool to him than 
a knowledge of all the guards and safe practices. The 
school administration must remember that eighty percent 
of all accidents that happen to its students when they 
get out into employment, will be caused by the unsafe 
acta of individuals who have a faulty attitude toward 
safety (Jehring and Theurer, 1949, p. 27). 
Attitudes are formed at the time the student is learning the 
knowledge and skills of machine operation (Bettls, 1972, p. 16). Once 
attitudes are formed they may be changed, but usually with difficulty. 
Therefore, it is imperative that the safe, as well as the correct, 
method to perform a task be taught the first time the student is 
presented with a new learning experience. 
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Craig et al. (1975) felt that three assumptions could be made regard­
ing attitudes when he stated: (1) positive attitudes and interests can 
be identified, (2) positive attitudes and Interests can be developed and 
strengthened by regular exposure to positively motivating conditions, 
and (3) attitudes and Interests are predictive of future behavior (Craig 
et al., 1975, p. 169). 
Since attitudes and interests are outcomes of learning we should 
concentrate our efforts in safety education on the development of 
positive attitudes. The development of a positive attitude of the stu­
dent becomes even more critical when we realize that our initial atti­
tudes, habits, and Interests once formed, tend to resist change and 
become characteristic of the individual (Stott, 1974, p. 313). 
Several factors are known to have a negative effect on student 
attitude. Some of these factors, such as boredom, insufficient time, 
and unclear assignments, may be obvious to an experienced teacher. 
Other important factors affecting attitude are physical problems of the 
student or the facility such as hearing or vision impairments, excessive 
noise, extreme temperatures, or other uncomfortable conditions (Craig 
et al., 1975, p. 171). 
An individual can experience an attitude change if the right 
conditions exist. People can be bribed or persuaded to do things that 
contradict their personal viewpoint. However, these changes in attitude 
are usually short-term changes. Craig et al. (1975) reported that 
changes may, under the right conditions, become more permanent: 
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Some theorists suggest a greater change when the 
pressure to engage in the inconsistent behavior 
is less. If the personal rewards or the coercion 
is too great, the person may find ample excuse 
for behaving inconsistently. On the other hand, 
if he can be led to behave in an inconsistent 
manner voluntarily, he will be obliged to justify 
his behavior by finding unexpected attractions in 
the new point of view. 
A student's attitude may be changed, if you lead 
him, little by little, to take over some of the 
teaching chores. Increased privileges and rewards 
may be offered as incentives. Because a teaching 
role will be opposite to the student's previous 
attitudes about school activities, the conditions 
for dissonance and attitude change exist (Craig, 
et al. 1975, p. 173). 
The development of a positive attitude toward safety education is 
important and a goal worthy of attainment. If, however, some students 
develop poor attitudes, they should be led to behave in a safe manner 
voluntarily. Some possibilities may be to appoint a student as safety 
director, student safety inspection of facilities, or student partici­
pation in the development of safety materials. 
The importance of safety education is spelled out in the purposes 
of the Occupational Safety and Health Act of 1970. The purposes of 
this Act are: 
To assure safe and healthful working conditions for working 
men and women; by authorizing enforcement of the standards 
developed under the Act; by assisting and encouraging the 
states in their efforts to assume safe and healthful work-
working conditions by providing research, information, 
education, and training in the field of occupational safety 
and health...(U.S. Congress, 1970). 
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The Occupational Safety and Health Act (OSHA) became effective on 
April 28, 1971. It has had without question the most significant Impact 
of any other single piece of legislation concerning job-safety and 
health. Petersen (1975) discussed the scope of OSHA when he stated: 
It (OSHA) covers 57 million workers In over 4 million 
businesses. Essentially, It requires every employer 
to provide a job environment that Is "free" from 
recognized hazards that cause or are "likely to cause" 
death or serious physical harm. To provide such a job 
environment, each employer Is required to comply with 
safety and health standards which are spelled out by 
the law. 
Furthermore, OSHA has teeth. A number of companies 
have discovered this, and more will. Failure to meet 
standards, or to comply with provisions of the act, 
can subject an employer to heavy fines or imprisonment 
(Petersen, 1975, p. 3). 
Bear (1975) recognized the Impact of OSHA on schools and vocational 
agriculture programs when he stated: 
You are an employee of a school district, therefore, 
the employer shall provide for your working conditions. 
The students in your classes are not employees but are 
definitely covered by the previous groups which are 
classified as the National Consensus standards. The 
teacher definitely has a liability responsibility for 
the student. 
The latest regulations entitled General Industry Safety 
and Health Regulations list sixteen subparts that refer 
to conditions found in work places. 
There are four other OSHA standards related specifi­
cally to maritime standards that would not pertain to 
the agricultural mechanics laboratory. Construction 
standards, #1926, would be significant for the post-
secondary and center-vocational schools where construc­
tion trades are being taught. 
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For exact details, purchase a copy of the Federal 
Register to review the standards. As a warning flag, 
the agricultural mechanics Instructor should consider 
these subparts as he organizes his OSHA Investigations. 
I'm emphasizing the Instructor's OSHA Inspection, 
beacause If he waits for the OSHA compliance officer. 
It could be too late to Investigate but the proper 
time for penalty payment (Bear, 1975, p. 126). 
Due to recent federal and state rulings, schools are no longer 
under the protection of statutory or sovereign Immunity. As a result, 
schools may now be held liable In accident cases and can be sued for 
negligence. Most schools also fall under the Jurisdiction of OSHA and 
are subject to Inspection and penalities. School administrators are 
now becoming more concerned with the establishment of a formal safety 
and health program. 
Vocational agriculture teachers have been concerned with safety in 
the agricultural mechanics laboratory. However, each teacher has a 
different perception of safety and way of implementing existing safety 
standards. Teachers also have problems in finding suitable safety 
materials and organizing effective teaching units in safety education 
for high school students. 
Gllem (1976) in his study, "Effectiveness of a student reference in 
teaching safety to high school vocational agriculture students," eval­
uated the effectiveness of a student reference on ladder safety. He 
evaluated the following; (1) student performance on a cognitive test, 
(2) the number of other safety references used by the teacher, (3) the 
amount of preparation time used by the teacher, and (4) the amount of 
time students spend outside of the class on the safety unit. 
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Gllem used three levels of the Independent variable. They were 
as follows: (1) both teachers and students received the student 
reference, (2) the teachers only received the student reference, and (3) 
neither the teachers nor the students received the student reference. 
Gliems' study failed to show a significant difference between groups. 
Gliem, in his recommendations stated: 
Instruction in the use of student references might be 
an independent variable that could be included in the 
study so as to provide information relative to the in-
service education needs of teachers, or of the types 
and the necessity of instructions to accompany student 
references regarding their use (Gliem, 1976, p. 70). 
Because few safety units have been developed for use in vocational 
agriculture programs, much of the burden of developing and organizing 
effective safety education units is placed on the shoulders of the voca­
tional agriculture teacher. 
Some references are available, however, that require little or no 
revision to adapt them for use in a high school safety education pro­
gram. Among these are, "Planning, Organizing, and Teaching Agricultural 
Mechanics" (Bear and Hoerner, 1978); "Power Tool Safety and Operation" 
(Hoerner and Bettis, 1977); "Developing Shop Safety Skills" (Jacobs and 
Turner, 1981); "Safe Operation of Agricultural Equipment" (Silletto, 
Hull, and Williams, 1979); and "Agricultural Machine Safety" (Bittner 
et al. , 1974) . 
Resource or reference lists are also available to the instructor, 
such as: "Farm Safety Resource Director" (Williams, 1978); and "Let's 
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Teach Safety" (Joint Safety Committee of the American Vocational 
Association and the National Safety Council, 1980). However, the 
vocational agriculture Instructor is still faced with the problem of 
ordering safety materials or resources, reviewing the materials, and 
organizing them into effective safety education programs. 
Preyer (1977) attempted to determine the degree of diffusion of 
safety education into the vocational agriculture program and to relate 
selected teacher and situational variables to the diffusion of safety 
education. To this end, Preyer administered a teacher questionnaire 
and a safety diffusion scale to 60 experienced agribusiness teachers. 
He found a wide variation in the degree of diffusion of safety education 
In the departments surveyed. 
To accomplish his objective, Preyer developed a 50 item scale to 
measure the degree of diffusion of safety education. A panel of judges 
was utilized to obtain ratings for each item. Mean ratings were then 
used with the responses of each vocational agriculture instructor to 
obtain an Innovativeness score. The mean Innovatlveness score was 
20.90 with a range of scores from zero to 74. As the score approached 
zero the more Innovative the teacher was. In his conclusions, Preyer 
felt that a great need existed for vocational agriculture instructors 
in Alabama to supplement their safety training when he stated: 
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In order to facilitate the diffusion of safety education 
into the agribusiness program in the state of Alabama, 
a series of workshops and follow-up studies in safety in 
agricultural mechanics is recommended (Preyer, 1977, 
p. 70). 
Silletto (1976) in his study, "Implications for agricultural safety 
education programs as Identified by Iowa farm accident survey," 
attempted to identify Iowa farm accidents and determine educational 
implications for agriculture. An in-depth study of accidents was 
conducted for the purpose of determining implications for safety 
education in agriculture. Twenty-four county extension directors with 
344 volunteer interviewers contacted clusters of 12 farms each to secure 
accident data. 
Silletto concluded that victims of farm accidents were most 
frequently identified in one or more of the following categories: 
1. 45-64 years of age 
2. Husband or son in a family 
3. Month was May or August 
4. Day was Saturday 
5. Time of the day was 10:00a.m. to 3:00p.m. 
6. Working on farms 500 acres in size or larger 
7. General farming 
8. Working in farm lot, field or livestock bam 
9. During the first hour of work with a machine involved 
10. Legs, head, feet and fingers came in contact with moving parts 
11. Working with one or more of the following: 
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a. Vehicles 
b. Cows 
c. Grain and feed handling equipment 
d. Chemical or fertilizer equipment 
e. Hand tools 
f. Power grinders 
R. Chain saws 
h. Motorcycles 
1. Power mowers (Sllletto, 1976, pp. 107-108). 
Sllletto also compared the frequency of accidents of persons 
completing safety training in vocational agriculture with the frequency 
of accidents of those not completing safety training and failed to find 
a significant difference between groups. 
Bettls (1971) reported similar findings when he tested the effect 
vocational agriculture training had on student ability to safely use 
power equipment. He concluded: 
The mean laboratory scores were larger for those [Students] 
who had more semesters of vocational agriculture....Based 
on these results it appears that high school vocational 
agriculture did have a very slight positive effect on power 
tool safety and the use of power tools. However, the 
results would not Indicate that vocational agriculture or 
industrial arts was of any real advantage or disadvantage 
to the students In this study (Bettls, 1971, p. 77). 
The studies of Bettls (1971) and Sllletto (1976) seem to Indicate 
that our present vocational agriculture safety education programs are 
ineffective in changing accident rates or safety skills significantly. 
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Since research indicates that attitudes can be changed, effective 
safety education programs must be established if a measurable change in 
accident rates is to occur. 
Bettis (1971) in his study, "Experimental development and evalua­
tion of a shop safety attitude scale«"attempted to determine the rela­
tionship of the following factors to accident experience: mechanical 
aptitude test score, social desirability test score, high school rank, 
cumulative college grade point average, ACT score, course enrolled in 
at Iowa State University (Agricultural Engineering 254 or Agricultural 
Engineering 255), and age (Bettis, 1972, p. 84). Information was 
gathered by administering an attitude scale, a social desirability test, 
a mechanical aptitude test, and an accident survey. Forty-four 
variables were statistically treated to obtain intercorrelations among 
the variables. The Mouflon step-wise regression technique was employed 
to select the best Independent variable to predict each dependent 
variable. According to Bettis: "there exists a relationship between 
a students' opinion of himself, his emotional stability or his level of 
adjustment to his environment, and his accident experience" (Bettis, 
1972, pp. 18 and 19). Bettis concluded that it was possible to develop 
an attitude scale that could be used to predict certain types of 
accident experience. 
Strasser et al. (1973) pointed out the important relationship 
between a person's attitude toward safety and his/her environment when 
he stated: 
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Although a great majority of accidents can be said 
to be the direct result of unsafe human behavior, a 
very large number of accidents are products of an 
unsafe environment. An unsafe environment may be 
a primary contributing factor in at least 15 percent 
of all accidents. Thus, education in the proper 
selection, care, and use of machines and equipment 
and the control of conditions of the environment can 
be effective means of preventing accidents (Strasser 
et al., 1973, p. 26). 
Since student attitude toward safety can be changed by Involvement 
of the student in the safety education program (Craig et al., 1975) this 
approach might be used by vocational agriculture Instructors to decrease 
accident rates of their students. 
In a recent article on eye protection, Hoemer and Bekkum (1980) 
recognized the importance of involving agriculture students In safety 
education when they stated: 
Other Important practices in conducting an effective 
eye protection program can be conducted by a safety 
committee of chapter members. They would review all 
state laws or codes with students before going into 
the agricultural mechanics laboratory. 
When industrial quality eye protection is available 
for all students, students can be responsible for the 
care of their eye protection equipment (Hoemer and 
Bekkum, 1980, p. 10). 
Bekkum and Hoerner (1980) also suggested Involving students in 
several activities of a safety education program. They suggested the 
following class projects: 
1. Safety poster assignments or contests - Have students design 
safety posters for specific tools or instructional areas. A 
contest with prizes will provide additional incentive. Post 
the completed signs in appropriate places. 
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2. Safety survey - Have students conduct a survey of the 
conmuunity to determine the cause of tool-related accidents 
in homes, shops, and businesses. 
3. Safety meeting - Have students organize and conduct a safety 
meeting for parents, friends, and neighbors. The students 
should demonstrate the safe and proper operating procedures 
for many tools used in the home or on the farm. 
4. Safety inspection - Provide students with a laboratory safety 
inspection form to help locate possible hazards before begin­
ning laboratory work. Such a form may be used in the home or 
farm workshop, too. 
5. Safety superintendent - Assign each student the responsibility 
of identifying safety hazards In the lab for a day or a week 
during the instructional unit. 
6. Safety test questions - Use a student written assignment to 
develop test questions on safety for a specific tool or area. 
7. Safety activity ideas - There are many that are related to 
our program or community (Bekkum and Hoemer, 1980, p. 6). 
There are many possibilities for student Involvement In the safety 
education program. However, few or no research studies existed that 
measured the effect of student involvement in the safety education pro­
gram on accident involvement. 
Summary of safety education literature 
Quality safety education programs are essential as students are 
trained in occupational skills. Attitudes which form during this 
training phase will, in most cases, be similar to attitudes and habits 
of the individual in later life. Research reveals that attitudes can 
be changed or modified if the person is Involved in the educational 
program. Present data indicate that a student's completion of a 
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vocational agriculture program does not have an effect on accident 
experience. Vocational agriculture students, properly motivated and 
educated, may be a positive factor in the Implementation of an effective 
safety education program. 
Facility Safety Evaluation 
The Importance of quality facilities and equipment is emphasized 
by Bear and Hoerner (1978) when they reported; 
The vocational agriculture safety program is dependent 
upon both the instructor and the facilities provided by 
the school district. The most able and safety conscious 
instructor is handicapped if the building and equipment 
are not adequate and likewise the best building and 
tools are Ineffective without a concerned instructor and 
a sound safety instructional program (Bear and Hoemer, 
1978, p. 67). 
To access periodically the safety level of a facility, a formal 
safety inspection is necessary. All private and most public schools are 
covered by either the federal or state Occupational Safety and Health 
Act. Even if schools are not covered directly they may be liable if 
they have deviated from recognized OSHA standards (Linhardt and Long, 
1980, p. 7). 
Browning (1978) identified, condensed, and validated sections of 
the Occupational Safety and Health Act which related to designing and/or 
remodeling industrial education facilities. Browning found that using 
the standards is difficult. He reported: 
Complying with the standards is difficult, and many are 
of questionable value. But one of the toughest problems 
in using the Occupational Safety and Health standards la 
just finding the applicable information (Brotmlng, 1978, 
p. 3). 
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To further complicate matters, the Occupational Health and Safety 
Administration Is authorized to Issue, modify, or revoke occupational 
safety and health standards. It also has the authority to Issue emer­
gency temporary standards If employees are exposed to grave danger. 
Emergency standards take effect Immediately upon publication In the 
"Federal Register" (DeReamer, 1980, p. 36). 
In October 1978, OSHA eliminated almost a thousand "nitpicking" 
rules that were considered more of a nuisance than an accident deterrent. 
Later editions of the standards have also been redesigned to allow 
Information to be located more quickly. However, most vocational agri­
culture Instructors are not sure which standards apply to their situa­
tion (Everett^ 1980). Although the OSHA standards are somewhat difficult 
for the vocational agriculture Instructor to understand, they do exist and 
serve as a guide for facility evaluation. 
Godbey (1979) In his guide, "Occupational Safety and Health In 
Vocational Education," stated: 
Since the success of an occupational safety and health 
program depends on identifying hazards and taking 
immediate action. Inspections of the school are a 
necessity. Using an SEI (Safety Evaluation Instrument) 
the program administrator or a representative can make 
periodic inspections (preferably at least once each 
month) and identify problem areas so that corrective 
action may be taken (Godbey, 1979, p. 151). 
In "Planning, Organizing, and Teaching Agricultural Mechanics," 
a widely used text in teaching future vocational agriculture 
instructors, the authors Bear and Hoemer (1978, p. 82) felt that a 
31 
school district should have a safety Inspection program that functions 
several times a year on an unannounced basis. 
Bekkum (1978) in his study, "The development and testing of a 
facility evaluation and planning technique for programs of vocational 
agriculture," collected facility data from a random sample of 25 Iowa 
departments of vocational agriculture with facilities of less than ten 
years of age. Even though the facilities were relatively new, the 
following conclusions were reached: 
1. Production agriculture and agriculture mechanics were the major 
emphasis of the Iowa programs of vocational agriculture in the 
sample. 
2. The mean departmental enrollment for single teacher departments 
was 64. 
3. All departments (100 percent) provided classroom and agricul­
tural mechanics laboratory facility areas. 
4. The mean classroom area provided for instruction in the sample 
was somewhat smaller (758.6 sq.ft.) than the minimum recom­
mended (910 sq.ft.) although the mean area per student of 43.6 
sq.ft. exceeded the 42 sq.ft. minimum recommendation by the 
panel of teacher educators. 
5. The storage space (74.2 linear ft.) provided in the classroom 
for texts, references and equipment was less then the minimum 
recommended (84 linear ft.) with as little as 24 linear feet. 
6. Less than half (44 percent) of the departments provided a 
separate room for classroom storage. The mean storage room 
size was considerably smaller (81.8 sq.ft.) compared to the 
140 sq.ft. recommendation. 
7. Approximately one-fourth (28 percent) of the departments 
provided a classroom laboratory area. 
8. The mean room area (2800 sq.ft.) of the agricultural mechanics 
laboratory was less than the minimum recommended (3,000 sq.ft.). 
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9. Mean overhead door dimensions for the agricultural mechanics 
laboratory to provide access for large machinery were less 
than recommended. 
10. The mean light intensity of 48.4 foot candles at the work areas 
in the agricultural mechanics laboratory was considerably less 
than the 80 foot candle minimum recommendation by the teacher 
educator panel (Bekkum, 1978, p. 60). 
Bekkum's conclusions, while not dealing specifically with a safety 
inspection, pointed out the failure of vocational agriculture facilities 
to meet minimum recommendations in several areas. 
Bear and Hoemer (1978) have Included a "Vocational Agriculture 
Safety Check List," which can be used to complete a safety evaluation of 
vocational agriculture facilities. 
Some of the items Included were: 
1. Safety glasses are required and provided. 
2. A fire alarm is provided. 
3. Ventilation is proper and adequate for the lab. 
4. All stairways having more than four risers have a standard hand 
railing 30"-34" high. 
5. A fire resistive cabinet is used to store flammable liquids 
(Bear and Hoerner, 1978, pp. 174-182). 
These Items are scored as either compliance, non-compliance, or 
questionable. Using the safety evaluation instrument to evaluate a 
facility would provide a record of those items that comply, items that 
are questionable, and items that do not meet accepted safety standards. 
With a record of items which comply, do not comply, and are questionable, 
the vocational agriculture Instructor will be able to analyze these data 
and establish priorities for facility maintenance. 
Godbey (1979) also developed an evaluation Instrument which was 
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based primarily on the OSHA standards. He stated: 
No discussion of inspections could be complete without 
mention of the Self-Evaluation Instrument (SEI). The 
SEX is a time-honored tool in the safety and health 
field and is useful In any OSHA program for two reasons. 
First, and SEI identifies areas which should be checked 
thoroughly during inspections. Second, it provides 
guidance to supervisers who are not as familiar with 
the legal requirements and the proposed safety and 
health procedures as the Program Administrator (Godbey, 
1979, p. 12). 
Godbey's instrument is divided into several areas to facilitate the 
evaluation process. These areas are: 
1. Walking and Working Surfaces 
2. Exits and Exit Markings 
3. Occupational Health and Environmental Control 
4. Occupational Noise Control 
5. Hazardous Materials 
6. Spray Painting 
7. Personal Protective Equipment 
8. General Environmental Controls 
9. Medical and First Aid 
10. Fire Protection 
11. Compressed Air 
12. Materials Handling and Storage 
13. Machinery and Machine Guarding 
14. Hand and Portable Powered Tools 
15. Welding, Cutting, and Brazing 
16. National Electric Code 
17. Recordkeeping (Godbey, 1979, pp. 151-174). 
Items within each section were designed so that a "yes" answer 
indicated satisfactory performance and a "no" response indicated 
unsatisfactory or no performance in the area. 
Everett (1980) in his study, "The development and testing of a 
facility safety evaluation technique for programs of vocational agricul­
ture," developed and tested a safety evaluation instrument for vocational 
34 
agriculture facilities. The instrument was developed by completing a 
review of related literature. Individual safety items were then grouped 
into eleven categories to simplify the evaluation process. These 
categories were: walking-working surfaces; means of egress; fire protec­
tion; medical and first aid; personal protective equipment; tools; 
welding, cutting, and brazing; electrical; compressed air equipment; 
environmental control; and paint booth or room. 
A panel of teacher educators who were responsible for teaching 
safety or have had experience as consultants in the safety area was 
asked to rate the importance of each instrument item. Mean ratings of 
importance were determined and used to assess each item's contribution 
to laboratory safety. A rating of ten would be of "utmost importance to 
laboratory safety" and a rating of zero would indicate an item of "no 
importance to laboratory safety." 
A random sample of 25 vocational agriculture departments was 
selected and asked to participate in the study. The vocational agricul­
ture laboratories were evaluated by Everett and the vocational agricul­
ture instructor using the developed instrument, "Vocational Agriculture 
School Laboratory Safety Evaluation." Data were also collected regarding 
facility age, use, and other demographic information from the vocational 
agriculture instructor. 
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Everett concluded: 
1. All items on the evaluation instrument were rated higher than 
average in importance to laboratory safety. 
2. Almost all (96%) of the vocational agriculture students 
received instruction in the agriculture mechanics laboratory 
sometime during the year. 
3. There was no significant difference between the mean facility 
safety scores of the evaluators. 
4. The mean facility safety score (researcher only) for the sample 
was 1387.39 or 64.91 percent of the possible score. 
5. Newer facilities scored significantly higher than older 
facilities. 
6. All schools in the sample failed to have a safety committee. 
7. All vocational agriculture instructors in the sample felt a 
need exists for in-service safety education. 
8. The evaluation instrument can be used by vocational agriculture 
instructors to effectively evaluate laboratory facilities 
(Everett, 1980, pp. 72-75). 
Summary of facility safety evaluation literature 
It is important that facilities and equipment meet existing safety 
standards. Most schools fall under the jurisdiction of OSHA. OSHA 
standards are difficult to locate, interpret, and use as a facility 
safety evaluation. Facility safety evaluations are available and may be 
used by persons not totally familiar with the OSHA or other safety stan­
dards. Everett's (1980) study indicated a great need for in-service 
safety education and pointed out the need for a quality safety education 
program for vocational agriculture. 
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In-Service Education 
Teaching and administering a complete vocational agriculture 
program in our complex society with rapidly changing technology neces­
sitates that constant attention be given to professional improvement 
(Phipps, 1980, p. 36). One method of improving professionally is through 
in-service education. 
Phipps (1980) stated that teachers, teacher educators, and super­
visors are realizing the need for in-service education because: 
1. It is impossible under present college standards for adequate 
training to be given in a four-year college course to fit 
teachers for all jobs they have to do. 
2. Teachers are often more cognizant of the need for training 
after they are on the job. 
3. Teachers need to keep up-to-date with the latest technical 
information and methods of teaching. 
In-service education has always had as its goal not only to improve 
curriculum, but also to change methods of instruction and the total 
learning environment of the school (National Education Association, 1966, 
p. 4). 
In-service education may be specifically defined as: "any planned 
program of learning opportunities afforded staff members of schools, 
colleges, or other educational agencies for purposes of Improving the 
performance of the individual in already assigned positions" (Harris, 
1980, p. 21). 
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Joslln (1980) conducted a meta-analysis of research on In-servlce 
teacher education. She attempted to answer the following questions: 
(1) What are the variables associated with the effectiveness of In-serv­
ice teacher education? (2) What pattern of variables increases the 
effectiveness of an in-service teacher education program? (3) Is the 
meta-analysis technique an acceptable method of measuring the overall 
effectiveness of in-service teacher education programs? (4) Do the 
findings of the study have implications for staff development? 
The sample consisted of 902 data sets from 137 research reports 
which were published between 1965 and 1978. The sample represented over 
32,000 teachers who had received in-service treatment, and approximately 
15,000 control subjects. The average length of the in-service treatment 
was 23.8 hours. 
Joslln (1980) concluded that in-service education is effective in 
changing teacher attitude, achievement, and skill. However, teacher 
participation in in-service programs has questionable effectiveness on 
attempts to change students. 
Joslln (1980) observed that to be most effective, in-service pro­
grams should include: (1) Programs planned to achieve concrete objec­
tives; (2) Programs planned around highly structured formats; (3) Pro­
grams in which the participant engages in self-instruction; (A) Programs 
to take place within the local district; and (5) Programs planned around 
a treatment that has been used extensively or that has been field-tested. 
She also found that significant change can be expected only for 
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teachers with less than ten years experience. The most successful 
results have been realized with teachers having from one to five years 
experience. 
The Joslin study suggests that in-service education might be an 
effective method of presenting material to vocational agriculture 
instructors. Brown (1980) found that well over half of the vocational 
agriculture teachers in Oklahoma have had less than five years of 
teaching experience. He stated that competencies necessary to succeed 
as a vocational agriculture teacher are included in any well-planned 
preservice program in agricultural education. However, the retention 
and perfection of these skills and concepts until they are ready to be 
used on the job is very low (Brown, 1980, p. 21). 
Cooper (1977) in his article, "In-service needs - Greater than 
ever!," felt that the need for in-service education for established 
teachers was greater than ever. He also felt that a great need existed 
for technical and skills-oriented courses. He also pointed out the 
reluctance of colleges to grant credit for this type of course because 
they are regarded as being repetitious of previous course work. Yet, 
these offerings are often acclaimed by teachers as being the most useful 
in becoming and remaining proficient in vocational agriculture (Cooper, 
1977, pp. 27-28). 
Kaas (1976), in a study of horticulture teaching methods in Iowa, 
emphasized in his conclusions the importance of in-service education. 
He stated: 
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In-service education should be planned and Implemented 
by qualified personnel in order to provide an avenue 
for teachers who desire to upgrade their present back­
ground in horticulture (Kaas, 1976, p. 114). 
Townsend (1981) conducted a study to measure the effect of an 
Instructional packet on leadership and FFA on the attitudes of beginning 
vocational agriculture students in Iowa. The research procedure was 
experimental, utilizing a posttest control group design. Three levels 
of independent variables were used: (1) teachers were provided the 
instructional packet and in-service education in its use; (2) teachers 
were provided the Instructional packet; and (3) teachers who were 
Instructed to teach what they normally teach their beginning students 
on leadership and FFA. 
Four instruments were developed to collect the research data: 
(1) FFA Knowledge Inventory; (2) FFA Attitude Inventory; (3) FFA Chapter 
Activities Inventory; and (4) teacher/school questionnaire. 
Major findings of the study Include: (1) students in schools whose 
teachers were in group 1 (packet and in-service education) had signifi­
cantly higher attitude scores than students in the control group; and 
(2) that in-service education should be provided to teachers in order 
Co realize the maximum benefits of the materials. 
Sunday (1978) found no change in teachers caused by In-service 
training in her study. The study of over 500 teachers in Spokane, 
Washington, indicated that no significant difference existed between 
groups. The treatment was a one-day in-service program on career educa­
tion. 
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Guskey (1979) concluded that the in-service experience in itself 
has little effect upon the perceptions or behaviors of experienced 
teachers. The sample included 98 public school teachers who taught 
grades 2-12. Although no significant change was observed in teacher 
behavior, the degree of positive change In student learning outcomes 
does appear to determine the degree of change in: (1) teachers' percep­
tions of responsibility for student learning, (2) their feelings of 
adaquacy in teaching situations, (3) their positive feelings toward 
teaching activities, and (4) the consistency with which they predict 
student achievement. Guskey (1979) concluded that only when teachers 
find they have a greater Influence on the learning of their students 
will they change. 
Urbanic (1971) conducted a study in which teachers in the 
experimental group were given instructional materials without instruc­
tions on how to utilize them. He concluded: 
Teachers feel that references are useful and needed, 
but as long as curriculum materials are produced and 
only made available to teachers without proper 
Instruction as to their use, these curriculum 
materials probably will not lead to substantial 
Increases in students' learning, as measured by scores 
on objective tests, nor will they substantially 
reduce the number of other references used, the class 
preparation time or the number of class periods 
required to teach a specific unit (Urbanic, 1971, 
p. 119). 
Ehresnan (1966) found similar results in his study dealing with 
instructional units on agricultural cooperatives. In his conclusions, 
he stated: 
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Maximum benefits from structured Instructional materials 
may not be realized unless teachers are aware of the 
materials and are given the assistance in utilizing the 
materials (Ehresman, 1966, p. 69). 
McCracken (1978), in a review of the development of instructional 
materials by teacher education centers, stated that teachers need 
assistance to help them more effectively interpret and use new subject 
matter materials, and such assistance should be provided through 
in-service training programs for teachers. 
Summary of in-service education literature 
Teachers, especially those of five years of experience or less, can 
benefit from in-service education. Vocational agriculture teachers 
perceive a need for in-service courses, especially those which are 
technical and skills-oriented in nature. In-service education can 
Improve teachers' skills and their attitudes toward new materials. 
Research indicates that if teachers can see the benefit of new materials 
for their students, the materials will be more readily adopted, and the 
chances of improved student attitudes and skills are enhanced. 
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CHAPTER III. 
DESIGN AND METHODOLOGY 
The primary purpose of this study was to develop and evaluate the 
effectiveness of an In-service safety workshop for secondary vocational 
agriculture teachers. This chapter describes the design, the population, 
the sample, the description of treatment levels, instrumentation, 
collection of data, and analyses of data. 
The design for this study was a posttest-only control group design, 
described in Tuckman's (1978) "Conducting Education Research." The 
design may be represented graphically as: 
Design 
R X 1 
R X, 2 
These symbols are explained as follows: 
R Indicates random selection from the population and 
random assignment to the separate treatment groups 
or levels. 
X 1 represents the treatment group in which the 
teachers received the in-service safety education. 
represents the control treatment group. 
depicts a laboratory safety evaluation by the 
researcher. 
depicts a laboratory safety evaluation by the 
teacher. 
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0^,0^ indicates a questionnaire designed to collect 
facility, program, and personal data from the 
teachers. 
Tuckman (1978) discussed the posttest-only control group design: 
This design utilizes two groups, one of which experi­
ences the treatment while the other does not, thus 
controlling for history and maturation. Furthermore, 
group assignment is made on a random basis, which 
controls for selection and mortality. In addition, 
no pretest is given to either group in order to 
control for simple testing effects and the inter­
actions between testing and treatment. This 
design is quite ideal, then, in that it controls all 
threats to validity or sources of bias (Tuckman, 
1978, p. 130). 
Population 
The population for the study consisted of vocational agriculture 
departments in the southeast district of Iowa during the 1980-81 
school year. The population was determined from a teacher directory 
provided by the Iowa Department of Public Instruction. The experiment 
was restricted to departments in one district of the state to reduce 
teacher travel for the in-service safety workshop. 
Sample 
Twenty-four departments were randomly selected from the southeast 
district to participate in the study. Alternate schools were numerically 
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ordered Co be used as replacements if schools in the original sample 
could not participate. Twelve schools from the sample were randomly 
assigned to each treatment group. Each treatment group represented 30 
percent of the total population of vocational agriculture departments 
in the southeast district. 
Paul B. Swank, vocational agriculture teacher in Mid-Prairie 
Community Schools, was contacted by telephone and asked for permission to 
use his facilities as the safety in-service site. Proper clearance was 
obtained from the principal and superintendent of the Mid-Prairie 
Community School. A letter (Appendix C) was then sent to the selected 
teachers explaining the research project and asking for their partici­
pation. Twenty-two teachers agreed to participate in the study. The 
first two alternates were contacted and they agreed to participate. 
Description of Treatment Levels 
This section describes how the independent variable was manipulated 
by the researcher. Two levels of the independent variable were employed 
in the study. 
Experimental treatment group 
This group of vocational agriculture teachers attended a one-and-
one-half day in-service workshop on laboratory safety. During the work­
shop the teachers received safety materials and participated in 
activities designed to improve the laboratory safety score. The teachers 
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also evaluated the host school's laboratory using the laboratory safety 
evaluation instrument (Appendix A). 
Control treatment group 
This group of vocational agriculture teachers received no safety 
materials or information. They were informed that their laboratories 
would be evaluated for safety by the researcher and also by themselves 
(Appendix C). 
Vocational agriculture safety workshop 
The safety workshop was organized and developed by the researcher 
with assistance from Dr. Thomas A. Hoemer, Professor of Agricultural 
Engineering and Agricultural Education, and Dr. Victor A. Bekkum, 
Assistant Professor of Agricultural Engineering. 
The safety workshop was conducted at the Mid-Prairie Community 
Schools at Wellman, Iowa on March 27-28, 1981. Ten of the twelve 
schools in the experimental treatment group were represented at the 
workshop. Time constraints would not allow replacements to be made to 
the treatment group. On this basis, two schools were randomly dismissed 
from the control group to allow equal size of the treatment groups. 
The instructor for the workshop was the researcher, with assistance 
from Dr. Victor A. Bekkum. The agenda for the safety workshop (Appendix 
E) was designed to provide instruction to vocational agriculture teachers 
on the need for laboratory safety, the recognition of health and safety 
hazards, and techniques and materials to improve the laboratory safety 
score. 
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The first instructional area, "Laboratory facility safety evalua­
tion," was conducted after a brief introduction and overview of the 
safety workshop. This phase required the teachers to independently use 
the laboratory safety evaluation instrument (Appendix A) to evaluate the 
laboratory at the workshop site. This step served several key purposes. 
Including: (1) to acquaint the teachers with the evaluation instrument, 
(2) to allow the teachers to become familiar with the laboratory, (3) to 
stimulate questions about laboratory safety, (4) to provide Instruction 
on required laboratory safety standards, and (5) to serve as a base for 
subsequent workshop activities. Sixty minutes were allowed for instruc­
tions and completion of the laboratory evaluation. 
The second Instructional area, "Review of the facility safety 
instrument," was accomplished utilizing a slide set. Slides were shown 
of items in each of the ten sections of the evaluation instrument. 
Several examples in each section from existing vocational agriculture 
school laboratories were shown and discussed. Examples were shown of 
items in compliance and non-compliance of existing safety codes and 
standards. Time was allowed at the conclusion of the slide presentation 
for discussion and questions. 
The third instructional area required the teachers to work in small 
groups (2-3) to correct an area of non-compliance in the laboratory. 
Laboratory work areas included: (1) paint safety lanes, (2) paint 
caution zones, (3) display safety posters, (4) color code stationary 
tools, (5) paint fire extinguisher backgrounds, (6) paint first-aid 
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backgrounds, (7) apply a non-skid area, and (8) Improve the clean-up 
area. An effort was made to have at least one group in each area so 
the teachers would have the opportunity to observe as many different 
activities as possible. Since several of the activities required two 
or more colors of paint, planning was necessary to allow completion of 
each area by the end of the group activity period the following day. 
At the completion of the first phase of the group activity the workshop 
was adjourned for the day. 
The workshop continued the following morning with the fourth 
Instructional area, "Developing a safety plan." Instruction was 
provided in establishing priorities in laboratory Improvement. The 
evaluation instruments that the teachers used to evaluate the workshop 
laboratory were utilized to show how a priority listing of corrective 
measures could be developed. Instruction was also given in the area of 
laboratory organization. Each teacher received a floor plan of the 
laboratory and was asked to arrange the laboratory with emphasis on 
Instruction, management, and safety. Time was allowed for discussion 
and sharing of ideas. Involving students in safety was also a topic in 
this instructional area. The "brainstorming" technique was utilized to 
allow the teachers to create and share innovative ideas to involve 
students in safety activities. 
The next activity was the completion of the group laboratory 
activities. Time was allowed to complete each area. Each group 
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summarized the procedures used In their area, problems encountered, and 
results achieved. 
The final Instructional area, "Putting your safety program Into 
action," involved instruction on utilizing the experiences and materials 
from the safety workshop to develop and implement an effective laboratory 
safety program. After the completion of the safety workshop evaluation 
(Appendix F), the workshop was adjourned. 
Instrumentation 
Laboratory safety evaluation Instrument 
The laboratory safety evaluation Instrument was developed by the 
researcher in his Master's study, "The development and testing of a 
facility safety evaluation technique for programs of vocational agricul­
ture" (Everett, 1980). This instrument, "Vocational Agriculture School 
Laboratory Safety Evaluation," was revised by the researcher in 1981. 
The instrument was developed by completing a review of literature. 
Instrument items were grouped into categories for ease of completion and 
greater flexibility in data analysis. 
An eleven member panel of teacher educators responsible for teaching 
and consulting regarding safety standards for vocational agriculture 
facilities was asked to rate the Importance of each Item. A Llkert-type 
scale was used for this rating process. A rating of "0" Indicated no 
Importance to laboratory safety, a "5" rating indicated average impor­
tance to laboratory safety, and a rating of "10" indicated that an item 
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was of utmost importance to laboratory safety. The mean teacher educa­
tor ratings were assigned to each item as the "rating of importance." 
Laboratory evaluation is accomplished using the safety evaluation 
instrument according to the criteria for each item and evaluated as: 
compliance (the laboratory fully complies with the item), non-compliance 
(the laboratory does not fully comply with the item), or does not apply 
(the item does not apply to the laboratory). 
The laboratory safety score is calculated by the addition of the 
"ratings of importance" which are rated as "compliance" and the subtrac­
tion of the "ratings of importance" which are rated as "non-compliance." 
A detailed example of this procedure appears in the safety evaluation 
instrument (Appendix A) section entitled, "Establishment of Facility 
Safety Score." 
Facility, program, and teacher demographic data 
An Instrument designed to collect demographic information on 
selected facility, program, and teacher variables (Appendix B) was 
developed by the researcher. This instrument was completed by the voca­
tional agriculture teacher before the laboratory safety evaluation. 
Collection of Data 
The teachers in both treatment groups were mailed letters (Appendix 
C) requesting teaching schedules and other commitments. This infor­
mation being used to schedule the laboratory safety evaluations. The 
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teachers were then mailed a letter (Appendix C) Informing them of the 
exact date and time of the laboratory safety evaluation. The teachers 
also received a laboratory use survey (Appendix B) and were asked to 
complete the survey prior to the researcher's evaluation visit. 
The data collection process began on May 11, 1981 and was completed 
on May 13th, five weeks after the safety workshop. A complete Itinerary 
appears In Appendix C. Twenty vocational agriculture laboratories were 
evaluated independently by the researcher and the vocational agriculture 
teachers In the respective schools. The data collection process 
Involved over *000 miles of travel. All data were gathered using the 
same instrument (Appendix A) and the same instructions and procedures 
were used throughout the collection process. 
Analyses of Data 
An informal analysis of the instruments revealed no missing data. 
The data were then coded and recorded on IBM cards. Analyses were 
accomplished using computer facilities at the Computation Center, Iowa 
State University. The computer program that served as the basis for 
selecting the statistical routine was the Statistical Package for the 
Social Sciences (SPSS) (Nie et al., 1975). The following description 
of procedures is an overview of the statistical treatment of data. 
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Descriptive analysis 
Analysis of background variables SPSS program FREQUENCIES was used 
to describe categorical variables for selected facility, program, and 
teacher characteristics. This procedure produced means, standard 
deviations, and other descriptive statistics for each variable. 
Descriptive analysis of dependent variables Each Item on the 
instrument was analyzed using the SPSS program FREQUENCIES. This analysis 
yielded descriptive characteristics of the dependent variables. 
Inferential analysis 
SPSS program PEARSON CORR calculated the Pearson product-moment 
coefficients of correlation for selected pairs of variables. SPSS 
program ONEWAY provided analysis of variance to determine the effect 
of treatment group on laboratory safety score. SPSS program T-TEST 
(paired t) provided analysis of data by evaluator type. SPSS program 
ANOVA was used to analyze any Interaction effect present between treat­
ment groups. 
Summary of Research Procedure 
The study was conducted during spring quarter, 1981, to evaluate 
the effectiveness of an In-servlce workshop on laboratory safety In 
Improving the laboratory safety score. Effectiveness was assessed by 
measuring the laboratory safety score with the laboratory safety 
evaluation Instrument by (1) the researcher and (2) the teacher. Two 
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treatment levels were used: (1) schools whose teachers had received the 
safety workshop and (2) schools whose teachers received no treatment 
(control group). 
The posttest-only control group design was used In the study. One 
district was randomly selected from the population of six vocational 
agriculture districts in Iowa. From this district, (southeast) schools 
were randomly selected from the population of vocational agriculture 
departments and randomly assigned to treatment groups. 
The experimental treatment (in-service safety workshop) was 
conducted at Mid-Prairie Community Schools, Wellman, Iowa on March 27-28, 
1981. Ten schools participated in the safety workshop. Five weeks 
after the experimental treatment (in-service), posttest instruments 
collected information concerning (1) researcher laboratory safety evalua­
tion, (2) teacher laboratory safety evaluation, and (3) selected infor­
mation concerning facility, program, and teacher variables. The data 
were then statistically analyzed using computer facilities at Iowa State 
University. 
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CHAPTER IV. 
FINDINGS AND DISCUSSION 
The purpose of the study was to evaluate the effectiveness of an 
in-service workshop on laboratory safety attended by vocational agricul­
ture teachers in Iowa. To accomplish this objective, schools with voca­
tional agriculture programs from a randomly selected vocational agricul­
ture district were randomly chosen to participate in the study. The 
schools were randomly assigned to one of two treatment groups: schools 
whose teachers participated in an in-service safety workshop (experimental 
group) or schools whose teachers received no treatment (control group). 
Data collected from both groups were as follows: (1) researcher labora­
tory safety evaluation, (2) teacher laboratory safety evaluation, and (3) 
selected information concerning facility, program, and teacher variables. 
Results of data analyses are presented in three sections : 
(1) facility, program, and teacher characteristics; (2) laboratory 
safety characteristics; and (3) statistical analyses and hypotheses 
testing. 
Facility, Program, and Teacher Characteristics 
Selected characteristics of vocational agriculture facilities, pro­
grams, and teachers that were involved in the study are described in this 
section. 
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Facility characteristics 
Fourteen of the schools surveyed had vocational agriculture depart­
ments that were housed in the high school building. The remaining six 
schools had separate buildings for the vocational agriculture departments. 
Information in Table 1 shows the location of the vocational agriculture 
departments. 
Table 1. Location of vocational agriculture department by treatment 
group 
Treatment Group Total N Attached Detached 
Experimental 10 6 4 
Control 10 8 2 
Combined 20 14 6 
Both treatment groups had more vocational agriculture departments 
housed in the high school than detached. The control group had a higher per­
centage (80%) of attached departments than did the experimental group (60%). 
Data in Table 2 describe the characteristic of laboratory age. 
Table 2. Laboratory age by treatment group 
Treatment Group Total N Mean S.D. Range Limits 
Experimental 10 22.10 14.85 1 - 42 
Control 10 18.60 9.34 4 - 32 
Combined 20 20.35 12.05 1 - 42 
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The mean laboratory age for the experimental group was 22.10 years, 
while the mean age for the control group laboratories was 18.60 years. 
Laboratory ages ranged from one to 42 years for the total sample. 
Program characteristics 
The length of vocational agriculture course offerings is shown in 
Table 3. 
Table 3. Length of vocational agriculture course offerings by treatment 
group 
Treatment Group Total N 
Program Length 
Year Semester Other 
Experimental 10 4 3 3 
Control 10 6 2 2 
Combined 20 10 5 5 
One-half (50%) of the vocational agriculture programs in the study 
offered courses that were one year in length. The remaining programs 
offered courses that were one semester in length or courses of some other 
length of time (quarter, trimester, or a combination of year and semester 
courses). 
Data in Table 4 reveal vocational agriculture class and laboratory 
characteristics of each treatment group. 
The mean number of school periods per day was seven for both treat­
ment groups. The mean class period length was 51.20 minutes for the 
experimental group and 53.10 minutes for the control group. The mean 
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Table U. Vocational agriculture class and laboratory characteristics 
by treatment group 
Characteristic Treatment „ 
Group 
S.D. 
Range 
Limit 
Number of class periods per school E® 7. 00 0.47 6--8 
day 
c" 7. 00 0.47 6--8 
Length of class periods in minutes E 51. 20 4.73 42--60 
C 53. 10 4.18 45--60 
Number of students in vocational E 70. 50 34.45 36 -160 
agriculture program 
C 51. 40 17.06 30--89 
Number of vocational agriculture E 4. 90 1.52 4--9 
classes per day 
C 4. 20 0.42 4--5 
Number of vocational agriculture E 61. 60 39.84 24--160 
students using laboratory per year 
C 45. 40 9.29 30--56 
Number of vocational agriculture E 4. 30 1.83 2--9 
classes using laboratory per year 
C 4. 00 0.82 2--5 
Number of other students using labora­ E 45. 70 57.64 0--180 
tory per year 
C 40. 40 33.30 0--109 
Number of other classes using labora­ E 2. 70 3.20 0--9 
tory per year 
C 3. 00 2.36 0--8 
Number of reportable accidents during E 1. 10 2.18 0--7 
1980 and 1981 
C 0. 80 1.87 0--6 
Number of safety committee inspections E 0. 20 0.42 0--1 
per year 
C 0. 60 1.27 0-4 
Number of teacher Inspections per year E 1. 60 1.17 0-4 
C 1. 20 1.40 0--4 
^Experimental group, n - 10. 
^Control group, n - 10. 
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number of vocational agriculture students In the experimental group was 
70,50 or 58.75 students per teacher. The control group mean was 51.40 
students per program and teacher. 
The mean number of vocational agriculture classes taught by the 
experimental group programs was 4.90 or 4.08 classes per teacher, where­
as the control group teachers Instructed a mean of 4.20 classes per day. 
The experimental group had a mean of 61.60 students using the laboratory 
during the school year while the mean number of students using the lab­
oratory In the control group was 45.40. From these data, it can 
be calculated that 87.4 percent of the experimental group students and 
88.3 percent of the control group students used the laboratory during 
the school year. Similarly, it was revealed that a mean of 4.30 and 
4.00 vocational agriculture classes in the experimental and control 
group respectively received instruction in the agricultural mechanics 
laboratory sometime during the school year. 
The number of other students receiving instruction in the vocational 
agriculture laboratory was a mean of 45.70 students for the experimental 
group and 40.40 students for the control group. Totally, including 
vocational agriculture and other students, an average of 107.30 students 
from the experimental group and 85.80 students from the control group 
received Instruction in the laboratory during the school year. The mean 
number of classes other than vocational agriculture that used the lab­
oratory was 2.70 for the experimental group and 3.00 for the control 
treatment group. 
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The mean number of accidents requiring medical attention was 1.10 
during a two year period for the experimental group and 0.80 for the 
control group. 
The mean number of school safety committee Inspections of the 
vocational agriculture laboratories was 0.20 for the experimental group 
and 0.60 for the control group, whereas the mean number of teacher 
Inspections was somewhat higher, with 1.60 Inspections for the experi­
mental group and 1.20 Inspections for the control group. 
In summary, most vocational agriculture students of the schools 
Involved In the study received Instruction In the laboratory during the 
school year. Most schools In the study also used the laboratory to 
teach non-vocational agriculture students. Some schools did not have 
any type of safety Inspections, while others had only Informal safety 
inspections by the vocational agriculture teachers. Both treatment 
groups experienced an accident rate of approximately one accident 
requiring medical attention during the two academic year period (1979-
80 and 1980-81). It should be noted that most schools did not have 
files or records of the accidents and accident victims. 
Teacher characteristics 
Data in Table 5 show the number of teachers per vocational agri­
culture program and teacher tenure. 
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Table 5. Number of vocational agriculture teachers and teacher tenure by 
treatment group 
Characteristic Mean S.D. Range Limits 
Number of teachers 1.20 0.42 1-2 
per ptogr™ o.OO 1 
Teacher tenure E 8.00 8.34 1-22 
C 8.90 9.20 1 - 28 
^Experimental, n • 10. 
^Control, n - 10. 
Two programs In the experimental group were conducted by two teachers, 
the remainder of the experimental group and the entire control group's 
programs were taught by one teacher. The mean teacher tenure for the 
control group was approximately one year greater than the experimental 
group's mean tenure, with 8.00 and 8.90 years tenure respectively for the 
experimental and control groups. 
Information In Table 6 reveals teacher perceptions of the need for 
the safety evaluation Instrument, teacher familiarity with existing safety 
codes, and the need for a safety education program for vocational agricul­
ture instructors. 
All the teachers felt the laboratory safety evaluation Instrument 
was needed. All teachers also perceived a need for a safety education 
program for vocational agriculture teachers. Only one teacher in the 
experimental group felt unfamiliar with existing safety codes, while six 
teachers in the control group felt unfamiliar with safety codes. This 
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Table 6. Teachers' perceptions of selected safety questions by treat­
ment group 
Treatment Teacher Perception 
Survey Ite. Croup 5? 
Is the laboratory safety évalua- 10 0 
tlon Instrument needed? ^b 10 0 
Are you familiar with existing E 9 1 
safety codes? ^ ^ 6 
Is there a need for safety educa- E 10 0 
tlon program for vocational agrl- 10 0 
culture teachers? 
^Experimental group, n = 10. 
^Control group, n = 10. 
difference may be explained because perceptions were solicited after the 
experimental group had completed the In-servlce safety workshop. The 
In-servlce workshop seemed to be successful In Increasing the teachers' 
knowledge of existing safety codes. However, even though almost all 
(90%) of the experimental group felt familiar with safety codes, all 
(100%) of the teachers felt that a need existed for a safety education 
program for vocational agriculture teachers. 
Laboratory Safety Characteristics 
Data in Table 7 describe the rating of Importance,the non-compli­
ance factor, and the safety priority index values by treatment group for 
each item on the laboratory safety evaluation Instrument. The laboratory 
safety evaluations from the safety specialist (researcher) and the 
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teacher from each school are Included in the data presentation. Data 
were presented by treatment group to facilitate further analysis. 
The ratings of importance were gathered from a panel of teacher 
educators who are familiar with safety codes. Ratings were gathered 
utilizing a Likert-type scale (0-10). A rating of "0" indicated no 
importance to laboratory safety, and a rating of "10" indicated that 
an item was of utmost importance to laboratory safety. The range of 
values for the 120 instrument items was 5.64 to 10.00. The ratings of 
importance were constant for both treatment groups. 
The non-compliance factor converts the percent non-compliance 
for each item to a tAiole number by multiplying the percent non-com­
pliance by the number ten. A non-compliance factor of ten indicated 
that all schools were evaluated as being in non-compliance for that 
instrument item. 
The safety priority index is a value obtained from the product of 
the rating of importance and the non-compliance factor for each item. 
Items with a high safety priority index should receive the most emphasis 
since they have both a high rating of importance and a high rate of 
non-compliance. 
Table 7. Item ratings of Importance, non-compliance factors, and safety priority index values by 
treatment group 
Facility Related Item Rating of Treatment Non-compliance frlorïty 
Importance Group Factor Index 
I. Walking-working surfaces* 
1. Laboratory appearance orderly 9.09 6.5 59.09 
5.5 50.00 
2. Aisles properly Indicated 6.00 E 9.0 54.00 
C 9.0 54.00 
3. Aisles free of obstructions 8.55 E 4.5 38.48 
C 5.5 47.03 
4. Floors clear of obstructions 8.50 E 7.0 59.50 
C 4.0 34.00 
5. Floors clean and dry 9.27 E 4.0 37.08 
C 2.5 23.18 
6. Absorbent material available 8.82 E 2.5 22.05 
C 2.0 17.64 
7. Non-skid surfaces at stationary tools 8.85 E 9.0 79.65 
C 9.5 84.08 
8. Safety lanes provided at stationary tools 7.73 E 8.0 61.84 
C 8.5 65.71 
9. Walls clear of objects that might fall 8.73 E 5.5 48.02 
C 6.0 52.38 
10. Stored wood and metal stacked safety 8.82 E 4.5 39.69 
C 5.0 44.10 
11. Scrap wood and metal stored neatly 8.18 E 5.5 44.99 
C 4.0 32.72 
12. Fixed stairs provided to overhead storage 7.55 E 1.0 7.55 
C 2.5 18.88 
13. Stairways have a standard hand railing 8.36 E 0.5 4.18 
C 1.5 12.54 
14. Every opening has a standard guard rail 8.45 E 2.0 16.90 
C 2.5 21.11 
15. Fixed ladders meet design specifications 7.27 E 1.0 7.27 
C 1.0 7.27 
16. Portable ladders in good repair 7.82 E 0.0 0.00 
C 1.5 11.73 
17. Portable ladders not exposed to elements 7.50 E 0.0 0.00 
C 0.5 3.75 
18. Portable ladders stored horizontally 7.60 E 1.5 11.40 
C 3.5 26.60 
II. Means of Egress 
1. Laboratory has at least two exits 9.45 E 0.5 4.28 
C 0.0 0.00 
2. Exit signs visible 7.45 E 6.5 48.43 
C 7.5 55.88 
3. Exit signs have letters 6 in. high 7.30 E 6.5 47.45 
C 7.0 51.10 
a. 
Instrument items have been abbreviated, complete instrument appears in Appendix A. 
Experimental group, n = 20. 
Control group, n = 20. 
Table 7. (Continued) 
Facility Related Item Rating of 
Importance 
4. Exit signs have 5 candle power 7.16 
5. Non-exit doors clearly identified 8.00 
6. Exit doors not locked from exit side 9.82 
7. Emergency lighting for exits provided 7.00 
III. Fire Protection 
1. Fire alarm provided 9.45 
2. Fire extinguisher locations properly marked 9.55 
3. Maximum distance to fire extinguisher 75 ft. 9.00 
4. Fire extinguishers of proper type 10.00 
5. Fire extinguisher tested yearly 9.73 
6. Maximum height to top of extinguishers is 5 ft. 7.18 
Treatment Non-compliance Safety 
Group Factor Priority 
Index 
E 9.0 64.44 
C 8.5 60.86 
E 9.0 72.00 
C 9.0 72.00 
E 1.5 14.73 
C 3.0 29.46 
E 10.0 70.00 
C 10.0 70.00 
E 4.0 37.80 
C 2.5 23.63 
E 6.0 57.30 
C 7.0 66.85 
E 1.0 9.00 
C 2.5 22.50 
E 1.0 10.00 
C 1.5 15.00 
E 0.5 4.87 
C 0.5 4.87 
E 0.5 3.59 
C 1.5 10.77 
7. Fire blanket readily available 
8. "No Smoking" signs posted in laboratory 
9. Safety cans used for flammable liquids 
10. Combustible wastes kept in covered metal 
containers 
11. Fire resistant cabinet used to store 
flammable liquids 
12. Cleaning solvent has flash point over 
100°P 
IV. Medical and First Aid 
1. Emergency telephone numbers posted 
2. Evacuation procedures posted 
3. Certified person available to render 
first aid 
4. First aid supplies approved 
5. First aid supplies readily available 
V. Personal Protective Equipment 
1. Safety tests administered to each student 
8.82  
7.73 
9.64 
9.09 
9.45 
9.36 
E 
C 
E 
C 
E 
C 
E 
C 
E 
C 
E 
C 
2 . 0  
2.5 
9.0 
9.5 
6 . 0  
3.5 
6 . 0  
3.5 
8.5 
5.0 
1 . 0  
1.5 
17.64 
22.05 
69.57 
73.44 
57.84 
33.74 
54.54 
31.82 
80.33 
47.25 
9.36 
14.04 
8.91 
9.45 
9.55 
8.00 
8.55 
E 
C 
E 
C 
E 
C 
E 
C 
E 
C 
8.5 
7.0 
7.0 
8.0 
4.0 
3.0 
9.0 
5.5 
1.5 
2 .0  
75.74 
62.37 
66.15 
75.60 
38.20 
28.65 
72.00 
44.00 
12.83 
17.10 
8.64 E 
C 
1.5 
1.5 
12.96 
12.96 
Table 7. (Continued) 
Facility Related Item 
2. Copy of safety test retained on file 
3. Industrial quality eye protection required 
4. Eye protection provided 
5. Eye protection properly stored 
6. Emergency shower accessible 
7. Emergency shower functional 
8. Respirators provided 
9. Face shields provided at each stationary 
tool 
10. Bump or hard hats provided 
11. Leather gloves required 
Rating of Treatment Non-compliance Safety 
Importance Group Factor Priority 
Index 
8.50 E 4.0 34.00 
C 4.0 34.00 
10,00 E 0.0 0.00 
C 1.0 10.00 
9.82 E 0.0 0.00 
C 3.0 29.46 
9.80 E 0.0 0.00 
C 3.5 34.30 
5.64 E 10.0 56.40 
C 9.5 53.58 
5.80 E 10.0 58.00 
C 9.5 55.10 
8.82 E 10.0 88.20 
C 8.0 70.56 
9.64 E 9.0 86.76 
C 6.5 62.66 
8.91 E 9.5 84.65 
C 7.5 66.83 
9.82 E 4.5 44.19 
C 2.0 19.64 
VI. Tools 
1. Safety rules posted near each stationary 
tool 
2. Stationary tools anchored to the floor 
3. Each power tool provided with a "Lockout 
System" 
4. Controls on tools within easy reach of 
operator 
5. Stationary tools equipped with magnetic 
starters 
6. Stationary tools color coded 
7. Stationary tools arranged to protect 
individuals from hazards 
8. Table saw properly equipped 
9. Radial arm saw properly equipped 
10. Radial arm saw equipped with danger sign 
11. Saws equipped with roller units 
12. Push sticks or blocks provided 
8.73 E 9.5 82.94 
C 8.5 74.21 
8.55 E 10.0 85.50 
C 7.5 64.13 
8.64 E 10.0 86.40 
C 10.0 86.40 
9.64 E 4.0 38.56 
C 1.5 14.46 
8.91 E 8.0 71.28 
C 6.0 53.46 
8.27 E 9.0 74.43 
C 9.0 74.43 
9.36 E 4.0 37.44 
C 4.0 37.44 
9.09 E 4.5 40.91 
C 2.5 22.73 
9.55 E 9.5 90.73 
C 5.0 47.75 
9.55 E 3.0 28.65 
C 7.5 71.63 
8.73 E 6.5 56.75 
C 4.5 39.29 
9.82 E 9.5 93.29 
C 4.0 39.28 
Table ?• (Continued) 
Facility Related Item 
13. Band saw has an adjustable guard 
14. Jointer has automatic guard 
15. Planer cutting heads guarded 
16. Planer feed rolls guarded 
17. Tools kept sharp and clean 
18. Hand held circular saws equipped with 
non-locking switch 
19. Portable power tools securely stored 
20. Tools and equipment properly stored 
21. Grinder has spindle guards 
22. Grinder work rest height properly adjusted 
Rating of Treatment Non-compliance Safety 
Importance Group Factor Priority 
Index 
9.45 E 0.0 0.00 
C 1.0 9.45 
9.91 E 1.0 9.91 
C 0.5 4.96 
9.82 E 0.5 4.91 
C 0.0 0.00 
9.82 E 1.0 9.82 
C 0.0 0.00 
10.00 £ 1.0 10.00 
C 3.5 35.00 
9.73 E 2.0 19.46 
C 2.0 19.46 
8.55 E 1.5 12.83 
C 2.0 17.10 
9.18 E 1.5 13.77 
C 4.0 36.72 
9.64 E 2.0 19.28 
C 3.0 28.92 
9.09 E 4.0 36.36 
C 2.5 22.73 
23. Grinder rests adjusted within 1/8 in. 
24. Tongue guard adjusted within 1/4 in. 
25. Maximum periphery exposure 65 degrees 
26. Portable grinders have proper shielding 
27. Grinders equipped with an adequate exhaust 
VII. Welding. Cutting, and Brazing 
1. Cables, holders, and clamps in good repair 
2. Electrode holders properly hung 
3. Welding area floor dry 
4. Curtains or shields used around welding 
areas 
5. Welding helmets have proper safety lens 
6. Adequate ventilation provided in welding 
area 
7. Forge adequately vented 
9.91 
8.82 
8.64 
9.55 
8.09 
E 
C 
E 
C 
E 
C 
E 
C 
E 
C 
9.0 
5.5 
8.5 
5.0 
0.5 
1.5 
6.5 
4.5 
9.5 
6.5 
89.19 
54.51 
74.97 
44.10 
4.32 
12.96 
62.08 
42.98 
76.86 
52.59 
9.73 
9.36 
9.83 
9.64 
9.91 
9.73 
8.91 
E 
C 
E 
C 
E 
C 
E 
C 
E 
C 
E 
C 
E 
C 
0.0 
1 . 0  
5.0 
3.5 
3.5 
0.5 
1.5 
3.0 
0.0 
1 . 0  
2 .0  
5.5 
4.0 
3.5 
0.00 
9.73 
48.80 
32.76 
34.41 
4.92 
14.46 
28.92 
0.00 
9.91 
19.46 
53.52 
35.64 
31.19 
Table 7. (Continued) 
Facility Related Item Rating of 
Importance 
8. Manifold system installed according to 9.91 
the N.F.P.A. 
9. Protective caps in place on all cylinders 8.82 
10. Cylinders separated by 20 ft. or 4 ft. wall 9.09 
11. Portable gas welding valves turned off when 9.64 
not in use 
12. Soap suds cup available 9.45 
13. Compressed gas cylinders properly secured 9.82 
14. Friction lighter available 9.91 
VIII. Electrical 
1. Electrical cabinets accessible only to 8.91 
authorized personnel 
2. Receptacles properly covered 9.82 
3. Outlets and fixtures properly grounded 10.00 
Treatment 
Group 
Non-compliance Safety 
Factor Priority 
Index 
E 0.5 4.96 
C 1.0 9.91 
E 0.0 0.00 
C 0.5 4.41 
E 4.5 40.91 
C 5.0 45.45 
E 1.5 14.46 
C 0.5 4.82 
E 9.5 89.78 
G 9.0 85.05 
E 3.0 29.46 
G 2.5 24.55 
E 1.0 9.91 
G 0.5 4.96 
E 7.5 66.83 
G 7.0 62.37 
E 1.0 9.82 
G 2.5 24.55 
E 0.0 0.00 
G 0.5 5.00 
4. Stationary tools properly grounded 
5. G.F.C.I, available for outdoor use 
6. Extension cords properly grounded 
7. Electrical disconnects identified 
8. Signal units for heating operational 
9. Overcurrent devices on all electrical loads 
10. Restrooms equipped with G.F.C.I. 
IX. Compressed Air Equipment 
1. Pressure gauge in air line 
2. Safety valve in good working order 
3. Air used for cleaning regulated to 30 psi 
4. Air compressor drained frequently 
X. Environmental Control 
1. Total laboratory ventilation adequate 
10.00 E 0.0 0.00 
C 0.5 5.00 
9.64 E 10.0 96.40 
C 8.5 81.94 
9.91 E 0.0 0.00 
C 2.5 24.78 
9.09 E 1.5 13.64 
C 7.5 68.18 
8.18 E 0.0 0.00 
C 3.0 24.54 
9.91 E 0.5 4.96 
C 0.5 4.96 
8.55 E 0.5 4.28 
C 3.0 25.65 
9.00 E 0.0 0.00 
C 1.0 9.00 
9.09 E 1.0 9.09 
C 2.5 22.73 
8.73 E 1.0 8.73 
C 4.0 34.92 
8.27 E 0.5 4.14 
C 2.5 20.68 
9.73 E 7.0 68.11 
C 6.5 63.25 
Table 7. (Continued) 
Facility Related Item Rating of 
Importance 
Treatment 
Group 
Non-compliance 
Factor 
Safety 
Priority 
Index 
2. illumination adequate 9.09 E 1.0 9.09 
C 2.0 18.18 
3. Laboratory lighting safe, sufficient, and 9.00 E 1.5 13.50 
well-placed 
C 3.0 27.00 
4. Noise level within established limit 8.55 E 0.0 0.00 
C 3.0 25.65 
5. Battery charging area has flushing facilities 9.64 E 0.0 0.00 
C 2.0 19.28 
6. Clean-up facilities properly maintained 8.91 E 1.0 8.91 
C 1.5 13.37 
7. Clean-up equipment properly stored 9.00 E 2.5 22.50 
C 3.0 27.00 
8. Safety hooks used on all chains 9.36 E 4.0 37.44 
C 3.5 32.76 
9. Rated load marked on lifting equipment 9.18 E 2.5 22.95 
C 2.5 22.95 
10. Safety stands available 9.55 E 2.5 23.88 
C 4.0 38.20 
11. Fans and flywheels properly guarded 9.55 E 2.5 23.88 
C 2.5 23.88 
12. Gears, belts, chains, and shafts properly 9.73 E 1.5 14.60 
guarded C 3.0 29.19 
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Several Items were rated as being of utmost Importance to laboratory 
safety by the panel of experts (teacher educators). These Items with a 
rating of Importance of 10.00 Included: 
Section Item 
III 4 Fire extinguisher of proper type available 
V 3 Industrial quality eye protection required to be worn 
VI 17 Tools kept sharp, clean, and in good working order 
VIII 3 Electrical outlets and fixtures properly grounded 
VIII 4 Stationary power tools and equipment properly 
grounded 
As revealed in Table 7, evaluators found that all experimental group 
schools complied with three of the five instrument items identified by 
the panel of experts, these being: (1) industrial quality eye protec­
tion required, (2) outlets and fixtures properly grounded, and (3) sta­
tionary power tools and equipment properly grounded. The control group 
schools were evaluated as not being in compliance, as a group, for any 
of the items. 
Several items received a non-compliance factor higher than or equal 
to 8.0 (80% non-compliance) In both treatment groups. These items 
included : 
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Section Item 
I 2 Aisles properly indicated 
I 7 Non-skid surfaces provided at stationary tools 
II 4 Exit signs have at least S candlepower 
II 5 Non-exit doors clearly Identified 
II 7 Emergency lighting for exits provided 
III 8 "No Smoking" signs posted in laboratory 
V 6 Emergency shower accessible for use 
V 7 Emergency shower functional 
V 8 Respirators provided for use 
VI 1 Safety rules posted near each stationary tool 
VI 3 Each power tool provided with a "Lockout System" 
VI 6 Stationary tools color coded 
VII 12 Soap suds cup available for testing gas leaks 
VIII 5 G.F.C.I, available for outdoor use 
The safety priority Index values can be used to establish a 
priority list of safety items that have: (1) received a high rating 
of importance and (2) experienced a high non-compliance rate. Two 
factors (the rating of importance and the non-compliance factor) are 
considered when the safety priority index is calculated. A high safety 
priority index would require both a high rating of importance and a high 
non-compliance factor, as noted in Table 7. Safety priority index 
values ranged from zero to 96.40. 
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Data In Table 8 describe the safety priority Index values for all 
Items on the safety evaluation Instrument for each treatment group. 
Table 8. Safety priority Index values by treatment group 
Treatment Group Mean S.D. Range Limits 
Experimental* 34.20 29.69 0 - 96.40 
Control* 34.17 22.67 0 - 86.40 
- 120. 
The means for both groups were essentially the same with the 
experimental group having a slightly higher standard deviation than the 
control group. 
Since the lower range limit for the ratings of importance was 5.64, 
a safety priority Index value of zero is possible only if all (100%) of 
the schools are evaluated as being In compliance for an item. Sixteen 
items received a safety priority index (SPI) of zero for the experi­
mental group. These Included: 
Section Item 
I 16 Portable ladders in good repair 
I 17 Portable ladders not exposed to elements 
V 3 Industrial quality eye protection required 
V 4 Eye protection provided 
V 5 Eye protection properly stored 
VI 13 Band saw has an adjustable guard 
VII 1 Cables, holders, and clamps in good repair 
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VII 5 Welding helmets have proper safety lens 
VII 9 Protective caps in place on all cylinders 
VIII 3 Outlets and fixtures properly grounded 
VIII 4 Stationary tools properly grounded 
VIII 6 Extension cords properly grounded 
VIII 8 Signal units for heating operational 
IX 1 Pressure gauge in air line 
X 4 Noise level within established limits 
X 5 Battery charging area has flushing facilities 
The control group had only three Items which received a safety 
priority index (SPl) of zero. These included: 
Section Item 
II 1 Laboratory has at least two exits 
VI 15 Planer cutting heads guarded 
VI 16 Planer feed rolls guarded 
Safety violations seemed to fall into three general categories: 
(1) those requiring time but little, if any, expense; (2) those requiring 
a small expense (up to $50); and (3) those requiring a major expense 
(over $50). The experimental group had several items in category one 
(little, if any, expense). They included: ladders in good repair; 
ladders not exposed to elements; eye protection required; eye protection 
provided; eye protection properly stored; welding cables, holders, and 
clamps in good repair; welding helmets have proper safety lens; protec­
tive caps in place on all cylinders; and extension cords properly 
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grounded. These Items, since they could be corrected relatively easily 
with little expense, may have been corrected because of the safety work­
shop. The other items on the experimental and control group's list of 
SPI values fall into category two (up to $50 expense) and category 
three (major expense). These items, since they require more time and 
capital outlay, probably are a function of building design, age, and 
laboratory budget rather than the safety awareness of the teacher. 
The ten items receiving the highest safety priority index (SPI) 
for the experimental group in rank order were as follows: 
Section Item SPI 
VIII 5 96. 40 G.F.C.I, available for outdoor use 
VI 12 93. 29 Push sticks or blocks provided at station 
ary saws 
VI 9 90. 73 Radial arm saw properly equipped 
VII 12 89. 78 Soap suds cup available for testing gas 
leaks 
V 8 88. 20 Respirators provided for use 
V 9 86. 76 Face shields provided at each stationary 
tool 
VI 3 86. 40 Each power tool provided with a "Lockout 
System" 
VI 2 85. 50 Stationary tools anchored to the floor 
V 10 84. 65 Bump or hard hats provided for use 
VI 1 82. 94 Safety rules posted near each stationary 
tool 
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The ten items receiving the highest safety priority index for the 
control group in rank order were as follows: 
Section Item 
VI 
VII 12 
VIII 
IV 
VI 
VI 
5 
2 
6 
1 
SPI 
86.AO Each power tool provided with a "Lockout 
System" 
85.05 Soap suds cup available for testing gas 
leaks 
84.08 Non-skid surfaces provided at stationary 
tools 
81.94 G.F.C.I, available for outdoor use 
75.60 Evacuation procedures posted in the labora­
tory 
74.43 Stationary tools color coded 
74.21 Safety rules posted near each stationary 
tool 
III 8 73.44 "No Smoking" signs posted in the laboratory 
II 5 72.00 Non-exit doors clearly identified 
V 8 70.56 Respirator provided for use 
Five instrument Items were common to both treatment groups* ten 
highest ranking Items. They included: G.F.C.I, available for outdoor 
use, soap suds cup available for testing gas leaks, respirators provided 
for use, each tool provided with a "Lockout System," and safety rules 
posted near each stationary tool. Those items which have a high safety 
priority index should receive a high priority when planning educational 
programs for vocational agriculture teachers. Everett (1980) developed 
a similar list of safety priority Indices when he conducted safety 
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evaluations In a random sample of 25 Iowa vocational agriculture labora­
tories. The Items which appeared on both the experimental and control 
group's highest ranking Items also appeared on Everett's (1980) ranking 
of the ten highest safety priority Indices. This would Indicate that 
vocational agriculture departments In Iowa have a high rate of non-com­
pliance for these Instrument Items. 
Since all five of these Items can be corrected at relatively low 
cost and a minimum effort, teacher awareness of existing laboratory 
safety codes Is not at a high level. All teachers surveyed felt that a 
need for a safety education program existed (Table 6). This would 
indicate that vocational agriculture teachers recognized the need to 
improve their knowledge of laboratory safety. 
Statistical Analyses and Hypotheses Testing 
Based on the review of literature and the consequences of Type I and 
Type II errors, alpha has been established at the .05 level, thus estab­
lishing a 95 percent confidence level. If statistical analysis yields a 
probability level which is less than or equal to alpha (.05), the null 
hypothesis will be rejected and the alternative hypothesis will be 
deemed tenable. 
Correlational analyses of variables 
Relationships between laboratory safety scores and selected facility, 
program, and teacher characteristics were tested using Pearson correlation 
coefficients. 
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The null hypothesis tested was: 
No significant relationship exists between selected facility, 
program, and teacher characteristics and laboratory safety 
scores. 
Data In Table 9 reveal correlations between selected facility, pro­
gram, and teacher characteristics and total laboratory safety scores by 
treatment group. Coefficients that were statistically significant are 
Identified with an asterisk. 
Significant relationships between laboratory safety scores and 
selected facility, program, and teacher characteristics were found for 
seven items. Seven were significant at the .05 level and one was signif­
icant at the .01 level. However, the strepRth of the relationships 
(coefficients ranged from .28 to .51) was not high enough to be of 
practical significance. 
Based on these findings, the null hypothesis, no significant rela­
tionship exists between selected facility, program, and teacher charac­
teristics and laboratory safety scores, was not rejected. 
Comparison of treatment groups 
A comparison was made of the laboratory safety scores between 
treatment groups. 
The null hypothesis tested was: 
H^: No significant difference exists in mean laboratory safety 
scores of experimental and control groups when measured by: 
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Table 9. Coefficients of correlation of selected facility, program, 
and teacher characteristics with total laboratory safety 
scores by treatment group 
Treatment Group 
Variable Description 
Experimental* 
g— 
Control Combined"* 
Laboratory attached to high C^ .50 - .05 .16 
school 
.012* .409 .166 
Laboratory age c - .29 - .16 — #21 
p 
.105 .247 .099 
Length of vocational agricul­ c .51 .31 .37 
ture course offerings p 
.011* 0.09 0.009** 
Number of class periods per c - .17 - .14 - .15 
day ? .236 .278 .181 
Length of class periods c - .03 .29 .16 
p 
.442 .109 .164 
Number of students in voca­ c .33 .02 .14 
tional agriculture program p 
.076 .460 .195 
Number of vocational agricul­ c .31 .01 .13 
ture classes per day p 
.089 .476 .218 
Number of vocational agricul­ c .31 .27 .28 
ture students using laboratory p 
.089 .122 .039* 
per year 
Number of vocational agricul­ c .22 .33 .28 
ture classes using laboratory p 
.176 .080 .041* 
per year 
Number of other students c - .33 - .26 - .28 
using laboratory per year p 
.077 .136 .041* 
Number of other classes using c - .29 - .14 - .20 
laboratory per year p 
.105 .272 .112 
fN - 20. 
^Correlation. 
^Probability • 
Significant at .05. 
**Significant at .01. 
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Table 9. (Continued) 
Variable Description 
Treatment Group 
Experimental* Control* Combined 
c .04 .16 .11 
p 
.441 .247 .249 
c .17 .08 .12 
p 
.233 .363 .240 
c .07 .19 .14 
p 
.375 .206 .187 
c .18 .48 .36 
p 
.221 .015* .012* 
Number of reportable 
accidents during 1980-81 
and 1981-82 
Number of safety committee 
Inspections per year 
Number of teacher Inspec­
tions per year 
Tenure of vocational agri­
culture teacher 
a) teacher scores 
b) safety specialist (researcher) scores 
c) combined scores 
Data in Table 10 present the means and standard deviations of 
laboratory evaluation safety scores by treatment groups. 
Mean safety scores in four instrument sections (walking-working 
surfaces, means of egress, first aid, and tools) yielded negative values. 
This indicated that most schools were in non-compliance with over half 
of the items in this section. The mean values for both treatment groups 
in all Instrument sections were well-below the total safety score 
possible. Mean total safety scores were 129.40 and 139.00 respectively 
for the experimental and control treatment groups. 
83 
Table 10. Heans and standard deviations of safety scores by treatment 
groups 
Instrument Section Total 
Score 
Possible 
Treatment 
Group 
Mean S.D. 
I. Walking-working surfaces 147.09 E® - 4.80 47.26 
-18.93 51.46 
II. Means of egress 55.28 E -15.64 20.20 
C - 5.22 22.19 
III. Fire protection 109.00 E 35.35 31.31 
C 24.73 35.76 
IV. First aid 44.46 E - 4.03 23.09 
C - 5.58 19.53 
V. Personal protective equipment 95.39 E - 1.01 26.13 
C 8.94 29.51 
VI. Tools 249.66 E -12.85 57.96 
C - 3.20 73.85 
VII. Welding 133.75 E 48.31 32.17 
C 47.80 39.50 
VIII. Electrical 94.01 E 34.19 31.44 
C 35.58 20.46 
IX. Compressed air equipment 35.09 E 20.69 16.37 
C 14.50 22.26 
X. Environmental control 111.29 E 29.19 33.27 
C 40.38 34.79 
Total safety score 1075.02 E 129.40 225.32 
C 139.00 184.35 
^Experimental, n - 20. 
^Control, n - 20. 
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The mean total safety scores were 56.09% of the total possible 
score for the experimental group and 56.47% of the total possible score 
for the control group (total safety score could range from -1075.02 to 
1075.02). This indicated that schools on the average were in non-compli­
ance with approximately 44% of the items contained in the evaluation 
instrument. 
Data in Table 11 describe the means, standard deviations and range 
limits of safety scores of the combined groups by evaluation instrument 
section. 
Mean safety scores for the combined group also indicated that four 
instrument sections' (walking-working surfaces, means of egress, first 
aid, and tools) mean scores were below zero as Indicated by the negative 
mean score. Three sections of the instrument (fire protection, first aid, 
and compressed air equipment) had at least one school meet full compliance 
for one of the sections as indicated by the 100% of total possible values. 
At least one school, however, failed to score in two instrument sections 
(first aid and compressed air equipment) as revealed by the 0.00% of the 
total points possible in these sections. 
85 
Table 11. Means, standard deviations, and 
by combined treatment group 
range limits of safety scores 
Instrument Section Maximum 
Score 
Possible 
Range Limits 
Mejw* Low Score High Score 
% of Total % of Total S .D. 
-11 .86 
49 .29 
-10 .43 
21 .56 
30 .04 
33 .61 
- 4 .80 
21 .12 
3 .97 
27 .97 
— 8 .03 
65 .71 
48 .06 
35 .56 
34 .88 
26 .19 
17 .60 
19 .54 
34 .76 
34 .08 
134 .20 
I. Walking-working i/t no 
surfaces i'»7.09 
II. Means of egress 55.28 
III. Fire Protection 109.00 
IV. First aid 44.46 
V. Personal protective 95.39 
equipment 
VI. Tools 249.66 
VII. Welding 133.75 
VIII. Electrical 94.01 
IX. Compressed air equip- 35.09 
ment 
X. Environmental control 111.29 
Total safety score 1075.02 
203.26 
-100.54 
37.17 
80.54 
15.82 77.38 
• 38.18 
8.45 
26.96 
74.38 
• 55.18 
24.69 
109.00 
100.00 
• 44.46 
0.00 
44.46 
100.00 
• 58.47 
19.35 
72.51 
88.01 
145.57 
20.85 
126.39 
75.31 
28.18 
39.47 
115.57 
93.20 
• 34.37 
31.72 
85.46 
95.45 
35.09 
0.00 
35.09 
100.00 
65.11 
20.75 
83.11 
87.34 
275.95 599.09 
77.86 
N 40. 
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Host sections yielded a wide range of safety scores. Total safety 
scores ranged from -275.95 (37.17% of the total possible) to 559.09 
(77.86% of total possible). 
Data In Table 12 present means and standard deviations and the result 
of oneway analyses of variance of teacher laboratory safety scores by 
treatment group. 
Comparison of the mean scores of the teachers for the experimental 
and control groups Indicated that the experimental group's scores were 
lower than the control group's scores In eight of the ten Instrument 
sections and for the total safety score. However, analysis of variance 
tests by Instrument section failed to produce a significant F-value 
(a - .05). 
Based on these results, the null hypotheses, no significant differ­
ence exists in mean laboratory safety scores of experimental and control 
groups when measured by teacher scores, was not rejected. 
Information in Table 13 reveals means, standard deviations, and one­
way analyses of variance of researcher laboratory safety scores for the 
experimental and control groups. 
A comparison of the mean safety scores for the researcher between 
experimental and control groups indicated that the experimental group 
scored somewhat higher in seven of the ten instrument sections. Analyses 
of variance failed to produce a significant F-value at the .05 level. 
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Table 12. Means, standard deviations, and oneway analyses of variance of 
teachers' laboratory safety scores by treatment group 
Treatment Group 
Instrument Section Experimental* Control 
Mean Mean 
S.D. S.D. 
- 14.37 - 0.40 
53.42 35.28 
- 19.26 - 4.50 
19.24 23.49 
38.23 33.39 
40.85 38.57 
- 3.39 1.22 
26.31 23.80 
- 1.64 12.79 
31.65 34.76 
0.81 26.80 
64.99 77.42 
49.53 52.44 
30.03 49.98 
18.65 26.62 
36.87 23.53 
18.57 8.84 
16.69 23.79 
17.74 35.52 
31.93 41.68 
104.88 192.71 
270.34 223.43 
F F 
Value Probabil­
ity 
Walking-working surfaces 
Means of egress 
Fire protection 
First aid 
Personal protective 
equipment 
Tools 
Welding 
Electrical 
Compressed air equipment 
Environmental control 
Total safety score 
0.476 
0.332 
1.123 
0.499 
2.363 0.142 
0.074 0.788 
0.169 0.686 
0.943 0.345 
0.661 0.427 
0.025 0.876 
0.572 
0.303 
1.146 0.299 
0.627 0.439 
N - 10. 
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Table 13. Means, standard deviations, and oneway analyses of variance 
of researcher's laboratory safety scores by treatment group 
Treatment Group 
Instrument Section 
Experimental 
Mean 
S.D. 
Control 
Mean 
S.D. 
P 
Value Probability 
Walking-working surfaces 
Means of egress 
Fire protection 
First aid 
Personal protective 
equipment 
Tools 
Welding 
Electrical 
Compressed air equipment 
Environmental control 
Total safety score 
4.77 
40 .71 
12 .02 
21 .49 
32 .46 
19 .55 
4 .67 
20 .80 
0 .38 
20 .95 
26 .51 
49 .54 
47 .09 
35 .78 
49 .72 
13 .80 
22 .82 
16 .64 
40, .64 
32, .03 
153, .93 
- 37.46 
59 .85 
5 .95 
21 .90 
16 .07 
32 .34 
12 .38 
11 .65 
5 .10 
24 .43 
33 .19 
59 .33 
43 .15 
27 .35 
44 .54 
12 .31 
20 .16 
20 .22 
45, .25 
27 .67 
85, .29 
181.00 124.15 
3.403 
0.391 
1.047 
0.082 
0.540 
1.882 0.187 
0.320 
0.289 0.597 
0.075 0.788 
0.076 0.786 
0.785 0.387 
0.103 0.752 
0.119 0.735 
0.978 0.336 
N 10. 
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The null hypothesis, no significant difference exists in mean 
laboratory safety scores of experimental and control groups when 
measured by safety specialist (researcher) scores, was not rejected. 
Data in Table 14 describe means, standard deviations, and oneway 
analyses of variance of the combined treatment groups of laboratory 
safety scores. 
When the teachers' and researcher's safety scores were combined, 
the mean scores by treatment group Indicated very little difference. 
Analyses of variance failed to produce an F-value significant at the 
.05 level. 
One this basis, the null hypothesis, no significant difference 
exists in mean laboratory safety scores of experimental and control 
groups when measured by combined scores, was not rejected. 
Data in Table 15 present the means and standard deviations, and the 
results of paired t-tests of laboratory safety scores for the experi­
mental, control, and combined treatment groups. 
The highest t-value was produced in the control group, however the 
difference was not significant at the .05 level. It is interesting to 
note that the teachers' mean score in the experimental group was approxi­
mately 50 points lower than the safety specialist's (researcher) mean 
score, while in the control group the teachers' mean score was approxi­
mately 110 points higher than the safety specialist's mean score. This 
difference may be due to the safety in-service received by the teachers in 
the experimental group, by the apprehension of the teachers in the control 
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group, unconsclence bias by the researcher, or a combination of these or 
other unrecognized factors. It should be noted, however, that every effort 
was made to evaluate each laboratory using exactly the same procedures. 
Table 14. Means, standard deviations, and oneway analyses of variance 
of combined teachers' and researcher's laboratory safety 
scores by treatment group 
Treatment Group 
Instrument Section Experimental* 
Mean 
S.D. 
Control® 
Mean 
S.D. 
F 
Value 
F 
Probability 
Walking-working surfaces 
- 4.80 
47.26 
- 18.93 
51.45 
0.818 0.371 
Means of egress - 15.64 
20.20 
- 5.22 
22.12 
2.418 0.128 
Fire protection 35.35 
31.31 
24.73 
35.76 
0.998 0.324 
First aid - 4.03 
23.09 
- 5.58 
19.53 
0.052 0.820 
Personal protective 
equipment 
- 1.01 
26.13 
8.94 
29.51 
1.275 0.266 
Tools 
- 12.85 
57.96 
- 3.20 
73.85 
0.211 0.648 
Welding 48.31 
32.17 
47.80 
39.50 
0.002 0.965 
Electrical 34.19 
31.43 
35.58 
20.46 
0.028 0.869 
Compressed air equipment 20.69 
16.37 
14.50 
22.26 
1.006 0.322 
Environmental control 
29.19 
33.27 
40.38 
34.79 
1.081 0.305 
Total safety score 
129.40 
225.32 
139.00 
184.35 
0.022 0.884 
®N - 20. 
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Table 15. Means» standard deviations, and paired t-tests of laboratory 
safety scores by treatment group 
Mean 
S.D. t-Value 
Degrees 
of t 
Treatment 
Group 
Safety 
Specialist 
(Researcher) 
Teacher Freedom Probability 
Experimental 
153.93 
181.00 
104.88 
270.34 
0.74 9 0.477 
Control 
85.29 
124.15 
192.71 
223.43 
-1.30 9 0.225 
Combined 119.61 
155.11 
148.80 
245.55 
-0.54 19 0.598 
Testing interaction of treatment group and evaluator type 
The level of interaction was tested between treatment groups and 
evaluator type using an analysis of variance (ANOVA) procedure. 
The null hypothesis tested was: 
No significant interaction exists between evaluator type and 
treatment group in mean laboratory safety scores. 
Data in Table 16 show the analysis of variance of laboratory safety 
score by treatment group and evaluator type. 
The highest F-value in Table 16 was produced by the treatment group 
(experimental and control) and evaluator type (safety specialist and 
teacher) interaction. The F-value produced failed to reach the critical 
value at the .05 level of probability. These data indicate that a signif­
icant interaction was not present. This suggested that the evaluation 
instrument for laboratory safety can be used equally well by both the 
safety specialist and teachers. 
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Table 16. Analysis of variance of laboratory safety score by treatment 
group and evaluator type 
Source of Variation df F 
Value 
F 
Probability 
Main effect 2 0.110 0.896 
Treatment group 1 0.022 0.884 
Evaluator type 1 0.199 0.658 
Interaction (group x type) 1 1.430 0.240 
Explained 3 0.550 0.651 
Residual 36 
Total 39 
As a result, the null hypothesis, iw significant Interaction exists 
between evaluator type and treatment group In mean laboratory safety 
scores, was not rejected. 
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CHAPTER V. 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 
Statement of the problem 
Local boards of education, administrators, and vocational agricul­
ture teachers seem unwilling or unqualified to conduct a safety evalua­
tion of their vocational agriculture laboratories. Most schools fall to 
have a safety committee as specified by current federal law. 
In a study conducted by Everett (1980), it was observed that teach­
ers were uncertain which safety standards applied to their laboratories. 
To aid teachers In developing an effective laboratory safety pro­
gram, an In-servlce workshop was conducted by the researcher to provide 
Instruction In several areas of laboratory safety. This study was 
concerned with testing the effect of the In-servlce workshop to answer 
the research question: How effective was the In-servlce education safety 
workshop in improving the vocational agriculture laboratory safety score? 
Purpose of the study 
The primary purpose of the study was to evaluate the effectiveness 
of an in-service workshop on laboratory safety. 
Procedure 
The safety workshop was developed by the researcher, with assistance 
from Dr. Thomas A. Hoemer and Dr. Victor A. Bekkum, through a review of 
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the literature and personal Interviews with safety specialists. The 
workshop procedures and materials were reviewed by teacher educators and 
graduate students at Iowa State University. Minor revisions were made 
and the procedures and materials were adopted. 
One vocational agriculture district was randomly selected for con­
ducting the safety workshop. This restriction was placed on the experi­
ment to reduce the amount of travel required by the teachers In the 
study. Twenty-four schools and a number of alternates were randomly 
selected to participate from the southeast district of Iowa. Schools 
were randomly assigned to the experimental or control treatment groups. 
Teachers in the schools were then contacted by letter (Appendix C) and 
asked to participate in the study. 
The experimental group of teachers participated in a safety work­
shop held at Mld-Pralrie Community Schools, Wellman, Iowa, on March 27-
29, 1981. Ten schools in the group were represented at the workshop. 
Since there was not sufficient notice to obtain replacements, two 
schools were randomly dismissed from the control group to allow equal 
size in both treatment groups. 
The workshop was conducted by the researcher, with assistance from 
Dr. Victor A. Bekkum, Agricultural Engineering Department, Iowa State 
University. The agenda for the safety workshop (Appendix E) was 
designed to provide Instruction to vocational agriculture teachers on 
the need for laboratory safety, the recognition of health and safety 
hazards, and techniques and materials to Improve the laboratory safety 
score. 
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Collection of data 
Teachers in both treatment groups were mailed letters (Appendix C) 
requesting teaching schedules and other commitments. This Information 
was used to schedule the laboratory safety evaluation. The teachers 
were then contacted by letter (Appendix C) and Informed of the exact 
time and date of their evaluation. The teachers also received a labora­
tory use survey (Appendix B) and were asked to complete and have It 
available at the time of their laboratory evaluation. 
Data collection began May 11 (five weeks after the experimental 
treatment) and was completed on May 13, 1981. The laboratory of each 
school was Independently evaluated by the researcher and the teacher 
using the laboratory evaluation Instrument (Appendix A). The same 
methods and procedures were used throughout the evaluation process. 
Analyses of data 
The data were statistically analyzed to determine: (1) If a signif­
icant relationship exists between selected facility, program, and 
teacher characteristics and laboratory safety scores; (2) If a signifi­
cant difference exists In mean laboratory safety scores of experimental 
and control groups when measured by: (a) teacher scores, (b) safety 
specialist (researcher) scores, and (c) combined scores; and (3) If a 
significant interaction exists between evaluator type and treatment 
group in mean laboratory safety scores. 
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Findings 
Coefficients of correlation and probabilities were calculated 
between selected variables and laboratory safety scores and some values 
exceeded the critical level (a - .05); however, since the relationships 
were weak, the null hypothesis, no significant relationship exists 
between selected facility, program, and teacher characteristics and lab­
oratory safety scores, was not rejected. 
Non-significant F-values were calculated for the treatment groups and 
laboratory safety scores. Therefore, the null hypothesis, no signifi­
cant difference exists in mean laboratory safety scores of experimental 
and control groups when measured by; (a) teacher scores, (b) safety 
specialist (researcher) scores, and (c) combined scores. was not 
rejected. 
Anon-significant F-value was produced when the data were tested for 
an interaction effect between treatment group and evaluation type. On 
this basis, the null hypothesis, no significant interaction exists 
between evaluator type and treatment group in mean laboratory safety 
scores, was not rejected. 
Conclusions and Discussion 
The major conclusions of the study were: 
1. Fourteen (70%) of the vocational agriculture departments were 
housed in the high school building, while the remaining six 
departments were housed in separate buildings. 
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Laboratory ages ranged from one to 42 years. The mean ages 
were 22.10 and 18.60 years respectively for the experimental 
and control treatment groups. These means indicated that most 
facilities were constructed before the federal OSHÂ standards 
were adopted. This suggests a definite need for new or 
remodeled facilities that meet current safety codes and regula­
tions . 
One-half (50%) of the vocational agriculture departments in the 
study offered courses that were one year in length, while the 
remaining programs offered semester length courses or courses 
of some other length. 
The mean number of vocational agriculture students taught per 
teacher was 58.75 students and 51.40 students respectively for 
the experimental and control groups. 
The mean number of vocational agriculture students per teacher 
using the laboratory sometime during the school year was 51.33 
(87.4%) students and 45.40 (88.3%) students respectively, for 
the experimental and control groups. Laboratory safety should 
be included in each year's vocational agriculture curriculum, 
since nearly all students will use the laboratory during the 
school year at some time. 
The mean number of non-vocational agriculture students receiving 
instruction in the vocational agriculture laboratory was 45.70 
students for the experimental group and 40.40 students for the 
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control group. Since most laboratories are being used by voca­
tional agriculture students and other students (industrial arts, 
adult farmers, and others), the teachers may not have sufficient 
free laboratory time available for maintenance, laboratory 
improvement, or laboratory safety activities. 
7. The mean number of accidents requiring medical attention during 
a two school year period was 1.10 and 0.80 accidents respec­
tively for the experimental and control groups. Almost all 
teachers relied on their memory to obtain these data and seemed 
uncertain of the requirements and procedures for reporting and 
recording accident data. These data, while they are probably 
a low estimate, indicate that serious accidents do occur in 
vocational agriculture laboratories. 
8. The mean number of laboratory safety Inspections by a school safety 
committee was 0.20 and 0.60 inspections respectively for the 
experimental and control groups. Further analysis indicated 
that few schools had active safety committees as required by the 
federal standards. 
9. The mean number of safety inspections by the teachers was 1.60 and 
1.20 inspections respectively for the experimental and control 
groups. These inspections were Informal with no written or 
other permanent record obtained for future reference. The lab­
oratory evaluation instrument used in the study was received 
quite well by the teachers and all (100%) Indicated a desire 
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to obtain the Instrument to use In future laboratory safety 
evaluations. 
10. The mean number of teachers per vocational agriculture program was 
1.20 teachers for the experimental group and 1.00 teachers for 
the control group. The experimental group had two programs with 
two teachers, while the remainder of the programs were taught 
by one teacher. 
11. The mean teacher tenure was 8.34 years and 8.90 years respectively 
for the experimental and control groups. Tenure range limits 
were one year to 28 years of teaching experience. 
12. All teachers In the research study Indicated that the laboratory 
safety evaluation Instrument used In the study was needed. 
Specific qualities of the Instrument that received comment were: 
(1) ease of completion, (2) division of the Instrument Into 
sections, (3) provisions for a laboratory total safety score, 
and (4) the ability to serve as a permanent record. 
13. Ninety percent of the teachers in the experimental group felt 
familiar with existing safety codes after completion of the 
safety workshop, while only 40% of the teachers in the control 
group felt familiar with existing safety codes. This indicated 
that the safety workshop benefitted the teachers by Increasing 
their knowledge or level of awareness concerning safety codes 
and standards which pertain to vocational agriculture laboratories. 
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14. All of the teachers in the study indicated that a need existed 
for a safety education program for vocational agriculture 
teachers. The teachers in the control group indicated that they 
would like additional instruction in the safety area after 
completing the safety workshop. Follow-up evaluations of the 
safety in-service workshop by the experimental group teachers 
indicated that all teachers felt the workshop was very benefi­
cial and all would recommend the safety workshop to other 
teachers. 
15. The safety priority index values can be used to identify safety 
factors which received a high non-compliance rate and were 
identified by a panel of safety experts as being important to 
laboratory safety. This information can be used in hazard 
analysis, safety curriculum development, and safety program 
development. 
16. The experimental group laboratories were evaluated as being in 
total compliance (0.0 non-compliance factor) with 16 of the 
instrument items, while the control group laboratories were in 
total compliance with only three instrument items. Since most 
of the experimental group's items could be accomplished with 
little or no expense (and a small time investment) the difference 
between treatment groups may have been a result of the safety 
workshop. 
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17. The mean safety priority Index values were 34.20 and 34.17 
respectively for the experimental and control treatment groups. 
Safety priority index values ranged from zero to 96.40 for the 
experimental group and zero to 86.40 for the control group. 
The item receiving the highest SPI value for the control group 
was, G.F.C.I, available for outdoor use, and the item, each 
power tool provided with a "Lockout System" was identified as 
the highest SPI value by the control group. A high SPI value 
indicated a high degree of non-compliance for the specific item. 
18. Five instrument items were identified in both treatment groups' 
listings of the ten highest SPI values. They were: G.F.C.I, 
available for outdoor use, soap suds cup available for testing 
gas leaks, respirators provided for use, each tool provided with 
a positive "Lockout System", and safety rules posted near each 
stationary tool. Everett (1980) developed a similar list and 
all five items were also contained In a list of the ten highest 
SPI values in the 1980 study. This indicated that these items 
should receive attention since they consistently received a 
high non-compliance rating and a high rating of importance to 
laboratory safety. 
19. No significant relationships existed between selected facility, 
program, and teacher characteristics and laboratory safety 
scores. Although some of the relationships did exceed the 
critical value (a • .05) the strength of the relationships did 
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not warrant rejecting the null hypothesis. 
20. No significant difference existed in mean laboratory safety 
scores of experimental and control groups when measured by: 
(a) teacher scores 
(b) safety specialist (researcher) scores 
(c) combined scores 
21. The mean total safety score was 129.40 and 139.00 respectively 
for the experimental and control groups. The average score for 
both treatment groups was slightly over one-half (56%) of the 
total possible. This suggests the need for safety education 
programs for vocational agriculture teachers designed to improve 
laboratory safety. 
22. The mean total safety score for the safety specialist was 153.93 
and 85.29 respectively for the experimental and control groups, 
while the teacher's mean total safety score was 104.88 and 
192.71 respectively for the experimental and control groups. 
While a paired t-test failed to show a significant difference 
between evaluator types (safety specialist and teacher) other 
factors were suspected to influence laboratory evaluations. 
These factors may have Included: the safety workshop received 
by the experimental group, the apprehension of the control 
group teachers, unconsclence bias of the safety specialist's 
(researcher's) evaluations, or a combination of these or other 
unrecognized factors. 
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23. No significant Interaction existed between evaluator type and 
treatment group in mean laboratory safety scores. This 
suggests that the laboratory evaluation Instrument may be used 
effectively by teachers and safety specialists alike. 
24. The five week period between the treatment (safety workshop) 
and the laboratory safety evaluations may not have been suffi­
cient to allow the experimental group participants to apply 
what was learned in the workshop. A minimum time interval of 
one year was suggested by the teachers in the experimental group. 
25. Evaluation of educational programs should be a continual 
process. Evaluation of facilities should be included if we are 
to provide an effective and safe learning environment for our 
students. 
26. The facility safety evaluation instrument is effective to 
evaluate the level of safety for a vocational agriculture labor­
atory. 
Recommendations 
1. The laboratory evaluation instrument used in the study should 
be made available to the vocational agriculture teachers of 
Iowa. 
2. This research study should be replicated in Iowa and in other 
states. 
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3. Safety education should continue to be evaluated across the state 
of Iowa. 
4. A follow-up study should be conducted one year after the workshop 
to measure the effect of time on the laboratory safety score. 
5. Students should be Included In the process of laboratory Inspec­
tion, management, and Improvement. 
6. A study should be conducted to measure the attitudes of teachers 
and students toward safety. 
7. A survey which measures safety knowledge of students and teachers 
should be developed and tested to provide valuable Information 
for safety curriculum development. 
8. Effective safety education programs for production agriculture 
need to be developed. 
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APPENDIX A: LABORATORY SAFETY EVALUATION INSTRUMENT 
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Vocational Agriculture 
School Laboratory 
Safety Evaluation 
School 
Date 
Inspected By 
Enclosed Is a facility safety evaluation Instrument. Complete the 
Instrument as accurately as possible. "The General Industrial Safety 
and Healt.i Regulations, Part 1910" may be used as a reference when 
completing the safety evaluation. If an Item does not meet full 
compliance circle N; If an Item meets full compliance circle C; and If 
an Item does not apply to the facility circle NA. 
Example: ^  C Laboratory appearance neat and orderly 
N C Fixed ladders meet design specifications 
Please complete all Items. 
Copyright @ 1981 by Latrrence B. Everett 
All rights reserved. 
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I. Walking - Working Surface# 
9.09 N C 1. Laboratory appearance neat and orderly. 1910.22(a)* 
6.00 N C 2. Aisle# properly Indicated. 1910.22(b) 
8.55 N c 3. Alales, passageways, and corridors free of obstructions. 
1910.37(g) (4) 
8.50 N c 4. Floors free of obstructions. 1910.37(g) (4) 
9.27 N c 5. Floors maintained In a clean and dry condition. 1910.22(a) (2) 
8.82 N c 6. An absorbant material available for grease and oil spills on 
floors. 
8.85 N c 7. Non-skid surfaces provided at stationary tools on smooth floors. 
7.73 N c 8. Safety lanes provided around stationary tools. 
8.73 N c 9. Walls and storage areas clear of objects that might fall. 
8.82 N c 10. Stored wood and metal stacked safely and solidly. 1910.22 
8.18 N c 11. Scrap wood and metal stored neatly In proper bins. 
7.55 N c NA 12. Fixed stairs provided to overhead storage room(s). 1910.24(b) 
8.36 N c NA 13. Stairways having more than 4 risers have a standard hand 
railing 30 In.-34 In. high. 1910.23(e) (2) 
8.45 N c NA 14. Every opening, floor, or platform 4 ft. or more above ground 
level has a standard guard rail 42 In. high with an Intermediate 
rail and a toe board of at least 4 In. above the floor. Rail 
must withstand 200# thrust. 1910.23(a) (3) 
7.27 N c NA 15. Fixed ladders meet design specifications. Rung to back clearanci 
7 In., maximum rung spacing - 12 In., caged If more than 20 ft. 
to a maximum of 30 ft. 1910.27(b) 
7.82 N c NA 16. Portable ladders In good repair. 1910.25(d) 
7.50 N c NA 17. Portable ladders not exposed to elements, heat or dampness. 
7.60 N c NA 18. Portable ladders hung or stored horizontally. 
II. Mean# of Egreaa 
8.55 N C 1. Laboratory ha# at leaat two exit#. 
*The#e reference number# are keyed to the General Induetrlal Safety and Health 
Regulation#, Part 1910, U.S. Department of Labor, November, 1978. OSHA 2206. 
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7.45 M C 2. Exit signs visible and directional exit signs provided if 
necessary. 1910.37 
7.30 N C 3. Exit signs have letters 6 in. high, 3/4 in. strip. 
7.16 M c 4. Exit signs have 5 candle power illumination. 
8.00 N c 5. Non-exit doors clearly Identified "HOT AN EXIT** or otherwise 
labeled for use. 1910.37 
9.82 N c 6. Exit doors and access to exits not locked from exit side. 1910.37 
7.00 N c 7. Emergency lighting for exits provided and operational. 
III. Fire Protection 
9.45 M c 1. Fire alarm provided. 1910.36 
9.55 N c 2. Fire extinguisher locations properly marked. 1910.157 
9.00 N c 3. Maximum distance to fire extinguisher 75 ft. 1910.157(c) (2) 
10.00 N c 4. Fire extinguishers of proper type 
Fire Type Recommended 
Extinniisiher Type 
Class A - wood, paper, cloth and foam and dry chemical 
rubber 
Class B - flammable liquid, gas, dry chemical, COg, and foam 
and grease 
Class C - energised electrical dry chemical and 00^ 
Class D - conibustible metals 1910.57 specific for the chemical 
9.73 N c 5. Fire extinguishers tested yearly. 1910.57 
7.18 M c 6. Maximum height of fire extinguishers from floor to extinguisher 
top is 5 ft., if over 40#, 3 1/2 ft. 1910.157 
8.82 N c 7. Fire blanket(s) readily available. 1910.44 
7.73 N c 8. "NO SMOKING" signs posted in the laboratory. 
9.64 M c 9. Safety cans used for flammable or combustible liquids. 1910.106 
9.09 N c 10. Combustible wastes kept in covered metal containers and 
disposed of daily. 1910.106(d) (3) 
9.45 H c 11. Fire resistant cabinet used to store flammable liquids. 
1910.106(d) (3) 
9.36 N c 12. Cleaning solvent has flash point of not lees than lOO^F. 
1910.107(g) (5) 
IV. Medical and First Aid 
8.91 M C 1. Emergency telephone numbers posted in the laboratory. 
9.45 N C 2. 
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Evacuation procedures posted in the laboratory. 
9 .55 N C 3. Certified person(s) available to render first aid. 1910.151 
8 .00 N C 4. First aid supplies approved by consulting physician. 1910.151(b) 
8 55 M c 5. First aid supplies readily available. 
V. Personal Protective Equipment 
8 .64 N c 1. Safety test(s) administered to each student before access to 
the laboratory is granted. 
8 .50 N c 2. Copy of safety test retained on file. 
10 .00 N c 3. Industrial quality eye protection required to be worn. 
1910.132(a) 
9 .82 N c 4. Industrial quality eye protection provided. 1910.133(a) (1) 
9 .80 N c 5. Industrial quality eye protection properly stored. 
5 .64 N c 6. Emergency shower easily accessible. 1910.151 
5 .80 N c 7. Emergency shower functional. 
8 
«
M 00 
N c 8. Respirators provided for areas contaminated with harmful dusts, 
fogs, fumss, mists, gases, smokes, sprays, or vapors. 1910.134(a) 
9 .64 N c 9. Face shields provided at each stationary power tool. 1910.133 
8 .91 N c 10. Bump hats or hard hats provided in areas where impact or 
falling objects hazards exist. 1910.135 
9 
CM 00 
N c 11. Leather gloves required for hot metal and rough work. 
VI. Tools 
8 .73 N c 1. Informational safety rules posted near each stationary power tool. 
8 .55 N c 2. Stationary power tools anchored to the floor. 1910.212(b) 
8 .64 N c 3. Each power driven tool provided %fith a positive "Lockout System" to 
to render the machine inooerative. 1910.213(a) (10) 
9 .64 N c 4. Electrical control switches on stationary power tools within easy 
reach of operator. 1910.213(b) 
8 .91 N c 5. Stationary power tools equipped with magnetic starters. 
1910.213(b) (3) 
8 .27 M c 6. Stationary power and non-powered tools color coded. 1910.144 
9 .36 N c 7. Stationary tools arranged so that individuals are protected from 
hasards of other machines. 
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9.09 N C NA 8. Table saw equipped with a hood, guard, non-klckback fingers 
or dogs, and spreader. 1910.213(h) 
9.55 N C NA 9. Radial arm saw equipped with hood, guard, non-klckback fingers 
or dogs, rotation sign, automatic return, and table extension or 
stop. 1910.213(h) 
9.55 N C NA 10. Radial arm saw equipped with danger sign affixed to the rear of 
the guard at the approximate level of the arbor, not less than 
1 l/2"x 3/4", reading as follows: "DANGER, DO NOT RIP OR PLOUGH 
FROM THIS END." The label should be colored standard danger 
red. 1910.213(h) (5) 
8.73 N C NA 11. Radial arm and table saws equipped with roller units or stands 
to assist In moving material to the saw and removal after cutting. 
9.82 N C NA 12. Radial arm saw, table saw, and jointer equipped with push sticks 
or blocks. 
9.45 N C NA 13. Band saw has an adjustable guard above the blade rolls and the 
blade wheels are covered. 1910.218(1) 
9.91 N C NA 14. Jointer has an automatic guard covering all sections of the 
cutting head. 1910.213(j) 
9.82 N C NA 15. Planer cutting heads covered by a metal guard. 1910.213(n) (1) 
9.82 N C NA 16. Planer feed rolls guarded by a hood or suitable guard to prevent 
the operators hands from contacting the in-running feed rolls. 
1910.213(n) (3) 
10.00 N C 17. Tools kept sharp, clean, and in good working order. 1910.213(s) (2) 
9.73 N C 18. Hand-held circular saws equipped with a pressure switch that 
cannot be locked in the ON position and will shut power off when 
pressure is released. 1910.242 (1) (2) (1) 
8.55 N C 19. Portable power tools securely stored. 
9.18 N c 20. Tools and equipment properly stored when not in use. 
9.64 N c NA 21. Grinder has guards to cover the spindle ends, nuts, and flanges. 
1910.215(a) 
9.09 N c NA 22. Grinder work rest height adjusted to center of arbor. 
1910.215(a) (2) 
9.91 N c NA 23. Grinder rests adjusted within 1/8 in. of the grinding wheel. 
1910.215(a) (4) 
8.82 N c NA 24. Grinder tongue guard or spark deflector adjusted within 1/4 in. of 
the grinding wheel. 1910.215(b) (9) 
8.64 N c NA 25. Maximum periphery exposure for stationary grinder 65 degrees. 
(Exposed distance between tool rest and tongue guard or spark 
deflector). 1910.215(b) (3) 
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9.55 N C NA 26. Portable grinder* and aawa have proper shielding in position. 
(180 degrees maximum explosure) 1910.243 
8.09 N C NA 27. Grinders, polishers, and buffers are equipped with an adequate 
exhaust system. 1910.94(b) (4) 
VII. Welding. Cutting, and Erasing 
9.73 H C MA 1. Arc welder cables, electrode holders, and ground clamps in good 
state of repair. 1910.252(b) 
9.36 M C HA 2. Electrode holders hung up, and so placed and fastened securely 
to the cable so they do not make electrical contact. 
1910.252(b) (4) 
9.83 N C NA 3. Welding area floor dry and free of contustible materials. 
1910.252(b) (4) 
9.64 N C NA 4. Fire resistant curtains or shields used around arc welding areas 
or booths. 1910.252(b) (4) 
9.91 N C NA 5. Arc welding helmets and welding goggles with tempered safety 
glass of proper shade and hardened cover lens in good condition. 
1910.252(b) (4) 
Welding Application Shade Hunger 
Shielded metal-arc weldlng-1/16-5/32 electrodes 10 
Non-ferrous-arc mldlng-l/16-5/32 electrodes 11 
Gas shielded ferrous arc welding 1/16-5/32 
electrodes 12 
Carbon arc 14 
Oxyacetylene brazing 3 or 4 
Light cutting to 1 in 3 or 4 
Oxyacetylene welding up to 1/8 in. 4 or 5 
Oxyacetylene welding up 1/8-1/2 in. 5 or 6 
9.73 N C NA 6. Adequate ventilation provided for the dissipation of exhaust 
gases and welding funes. 1910.252(f) 1910.93 
8.91 N C NA 7. Forge or furnace adequately vented. 1910.94 
9.91 N C NA 8. Oxyacetylene manifold welding systems installed according to 
the N.F.P.A.* 1910.252(a) (2) (iv) 
8.82 N C NA 9. Protective caps in place on all cylinders designed to accept a 
cap except when cylinders are connected for use. 1910.252(a) (11) 
9.09 N C NA 10. Fuel gas cylinders and oxygen cylinders separated ^y at least 
20 ft. or a 4 ft. high wall of 1/2 hr. heat barrier. 1910.252 
9.64 N C NA 11. Portable gas welding equipment cylinder valves turned off when 
not in use. 1910.252(7) 
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9.45 N C NA 12. Soap auda cup and bruah available and uaed to test for gaa 
leaka after dlaruptlng any connection. 
9.82 N C HA 13. Coapreaaed gaa cyllndera chained or aecured In an upright 
poaltlon. 1910.252 
9.91 N C NA 14. Friction lighter available and uaed to light welding or cutting 
flame or pilot light. 
VIII. Electrical 
8.91 N C 1. Electrical cablneta and power room acceaaable only to authorized 
peraonnel. 1910.309 N.E.C.** 
9.82 N C 2. Electrical receptaclea. Junction boxea, and switch boxes 
properly covered. 1910.309 N.E.C. 
10.00 N C 3. Electrical outlets and flxturea properly grounded. 1910.309 N.E.C. 
10.00 N C 4. Stationary power tools and equipment properly grounded. 
1910.213(a) (11) 
9.64 N C 5. Ground fault circuit Interrupter (G.F.C.I.) available for 
outdoor uae. 
9.91 N C 6. Extenalon corda and portable power tools properly grounded or 
double Insulated. Corda of 3 wire grounding type. 1910.213(a) (11) 
9.09 N C 7. Electrical dlaconnecta Identified. (Circuit breakera, fuae boxes, 
etc.) 1910.213 N.E.C. 
8.18 N C 8. Signal unlta for heating, ventilating, and air conditioning are 
operational. 1910.309 N.E.C. 
9.91 N C 9. Overcurrent devlcea on all electrical loada. 1910.309 N.E.C. 
8.55 N C NA 10. Restroom facllltlea equipped with G.F.C.I, receptaclea. 
IX. Compreaaed Air Equipment 
9.00 N C NA 1. Pressure gauge In air line. 1910.169(b) (3) 
9.09 N C NA 2. Safety valve in air line in good working order and tested 
frequently. 1910.169(b) (3) 
8.73 N C NA 3. Air used for cleaning regulated to not more than 30 pal and 
chip guarded. 1910.169 
8.27 N C NA 4. Air compressor drained frequently. 1910.169(b) (2) 
* National Fire Protection Aaaoclatlon 
**National Electrical Code 
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X. Environ—nfl Control 
9.73 N C 1. Total laboratory ventilation proper and adequate. 1910.94 
9.09 N C 2. Illumination adequate in the power tool area. (50-75 ft. 
candles) 1910.219(c) (5) 
9.00 N C 3. Laboratory lighting safe, sufficient, and well-placed. 
8.55 N C 4. Laboratory faoise level within established limit. (90dB 8 hrs; 
lOSdB 1 hr) 1910.95(a) 
9.64 N C NA 5. Battery charging area has facilities for flushing and neutra­
lizing electrolyte. 1910.178 1910.151(c) 
8.91 N C 6. Washing and clean-up facilities properly maintained. 
9.00 N C 7. Brooms, bench brushes, dust pans, and other equipment necessary 
for clean-up properly stored. 
9.36 N C NA 8. Safety hooks used on all chains and lifting devices. 
1910.179(h) 
9.18 N C NA 9. Rated load plainly marked on the side of lifting equipment. 
1910.179(b) (5) 
9.55 N C 10. Safety stands available for mechanics use. 
9.55 N C 11. Fans and flywheels within 7 ft. of the floor are guarded with a 
guard having holes not greater than 1/2 in. in width. 
1910.213(h) 
9.73 N C 12. Gears, moving belts, chains, and shafts, etc., protected by 
permsnent guards. 1910.212(a) (3) 
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Establishment of Facility Safety Score 
The values to the left of each item on the instrument are the average 
rating of importance assigned by a panel of ten safety specialists. Items 
were rated on a 0-10 scale with 0 indicating no importance to laboratory 
safety and 10 indicating utmost importance. 
Assign all items rated N (does not meet full compliance) a negative 
rating of importance value (see example below). Assign all items rated C 
(meets full compliance) a. positive rating. All items which are rated as 
NA (does not apply) will receive a value of zero. 
EXAMPLE:<^.09 N 1. Laboratory appearance neat and orderly. 
«6.00 2. Aisles properly indicated. 
N C 12. Fixed staira provided. 
Add all items (observing + or - value) for each section and record 
below (Table 1). Add section totals to obtain the facility safety scores. 
A record of each inspection should be kept in order to observe problem 
areas and facility score increase or decrease over time. 
TABLE 1. 
Total 
Possible 
Current 
Inspection 
Initial 
Inspection 
Met 
Change 
I. Walking-Working 
Surfaces 147.09 
II. Means of Egress 55.28 
III. Fire Protection 109.00 
IV. Medical and First Aid 44.46 
V. Personal Protective 
Equipment 95.39 
VI. Tools 249.66 
VII. Welding, Cutting, and 
Erasing 133.75 
VIII. Electrical 94.01 
IX. Compressed Air 
Eauiommt 35.09 
X. Environmental Control 111.29 
Facility Safety Score 1075.02 
Inspector: 
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APPENDIX B: LABORATORY USE SURVEY 
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AGRICULTURAL MECHANICS LABORATORY USE SURVEY 
School Number Age of Agricultural Mechanic* Laboratory years. 
Number of instructors Laboratory period length minutes. 
Instructors tenure in this school Number of periods/school day . 
Are Vocational Agriculture facilities attached to high school building? YES NO 
Number of vocational agriculture students . 
Number of vocational agriculture classes/day . 
Number of vocational agriculture students/year using laboratory . 
Number of vocational agriculture classes/year using laboratory . 
Type of vocational agriculture program: Semester Traditional Other 
List other classes that use vocational agriculture facilities: 
Classes Classes/Year Total Students/Year 
List accidents in vocational agriculture laboratory requiring medical attention: 
Semester Total Accidents/Semester 
Fall 1979 
Spring 1980 
Fall 1980 
Spring 1981 
Does your school have a safety committee? YES NO 
Number of laboratory inspections/year by safety committee . 
Number of laboratory inspections/year by vocational agriculture instructor . 
Do you feel there is a need for a safety education program to be conducted for vocational 
agriculture instructors/ YES NO 
What safety area in your laboratory do you feel needs most improvement? 
What factor limits your facility safety improvement most? 
Are you familiar with existing safety codes and standards? YES NO 
Do you perceive the need for the distribution of a vocational agriculture laboratory 
safety evaluation instrument that you could use to evaluate your facility? YES NO 
Do you feel you would utilise such an InstrusMnt to evaluate your facility? YES NO 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Department ol 
Agricultural Enginaaring 
Oavidaon Hall 
Telephone SIS 294 2871 
As a vocational agriculture Instructor we're sure you're concerned 
with the safety of your students. We will be conducting a workshop on 
facility safety and invite you to attend. Only 12 schools will have the 
opportunity to participate in this 1^ day workshop. Specific items to be 
taught Include: facility safety evaluation, color coding, how to meet 
OSHA standards, and how to involve your students and FFA members In this 
safety program. 
The workshop will be held Friday afternoon, 4:00-7:30p.m., March 27 
and Saturday, 9:00-3:30, March 28 at the MId-Prairle Community Schools at 
Well man, I A. As a workshop participant you will have the opportunity to 
enroll for one graduate credit, Ag Mech 4l8E. You will also participate 
in several activities as we evaluate and correct any safety violations in 
the Mid-Prairie Ag Mechanics Laboratory. 
Please respond to the Items on the enclosed postcard and return It as 
soon as possible. We need to make final plans for the workshop by February 
27, 1981. 
Approximately six weeks after the workshop we will visit your facility 
to answer any questions you might have. We will evaluate your facility at 
this time and provide you with a facility safety score. If possible we 
would like to take photographs of your facility to be used in our safety 
evaluation program. 
We're looking forward to working with you during the workshop. If you 
have questions or concerns please contact us at Iowa State University. 
Phone: 515/294-1320 or 6673. 
Sincerely, 
Lawrence B. Everett 
Project Director 
Ag. Ed. Dept. 
Thomas A. Hoerner 
Professor 
Ag. Ed. Dept 
LBE/TAH/dv 
Enclosure 
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Cod# # 
Yea, I will attend the safety workshop. 
No, I can not accend the safety workshops 
Yes, I am interested in enrolling for one 
graduate credit 
No, I am not interested in enrolling for 
one graduate credit 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
0*pa*tm«nlot 
AgMultural EnginMrtng 
Davidson H«N 
TalaphonaSIS 2M lan 
As a vocational agriculture Instructor we're sure you're 
concerned with the safety of your students. As part of a 
research project we would like to visit your department to 
collect information regarding laboratory safety. 
A written instrument will be used to collect safety 
information in several areas; such as welding, tools, electrical, 
and means of egress. We would like your assistance in the data 
collection process. All information will be held in strict 
confidence. 
During the visit I would also like to photograph various 
aspects of your facility to develop a slide presentation that 
will be used in our teacher education program. 
In order to minimise travel, I'd like to establish a 
schedule to visit your school during the week of May 11-15. 
Please return the enclosed postcard indicating your willingness 
to participate. If you will participate, please take a moment 
to indicate your coamdttments. 
Your cooperation in this study is most appreciated. At 
the completion of the study I will make available the laboratory 
safety instrument and any other information that may be of use 
to you. When the schedule forms are returned and analysed a 
schedule will be developed and you will be contacted regarding 
the exact visitation time. 
Sincerely, 
Thomas A. Hoemer 
Professor 
Ag. Ed. Dept. 
Project Director 
Ag. Id. Dept. 
LBE/TAH/dv 
Enclosures 
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Code # 
Yes, I will participate 
No, I can not participate 
Please indicate your classes or commitments below 
if you will participate 
May 11 
May 12 
May 13 
May 14 
May 15 
8-9 9-10 10-11 11-12 12-1 1-2 2-3 3-4 4-5 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Otpartmanioi 
Ao^ulhirat Englnaanns 
OavtdaonHaH 
T*l#phon*51S 2*4 2*71 March 13. 1981 
Thank you for agreeing to participate in the facility safety 
workshop. The workshop will be held at the Mid-Prarie Community 
Schools at Wellman, Io«fa. The workshop dates are 4:00-7:00p.m., 
March 27 and 9:00a.m.-3:30p.m., March 28. 
Lodging is available in Kalona at the Pull-r-Inn (391/656-3611), 
The Inn is located at the Junction of highways 1 and 6. Single 
room rates at $18.00, double rates are $22.00. 
If you desire to enroll for graduate credit you may enroll in 
Kg Mechanics 418E for 1 credit. An additional credit may be earned 
by enrolling in Ag Engineering 590T (special topics). 
As a workshop participant you will be involved in various 
safety activities in the ag mechanics laboratories, so please dress 
casually. You may %iant to administer a facility safety evaluation 
on your laboratory before the workshop so «le may deal %rith your 
specific questions. 
We're looking forward to your participation. If you have 
questions or concerns please contact us at Iowa State University. 
Phone: 515/294-1320 or 6673. 
Sincerely, 
Larry Everett 
Project Director 
Ag. Ed. Dept. 
Victor A. Bekkum 
Assistant Professor 
Ag. Engr. Dept. 
Thomas A. Hoemer 
Professor 
Ag. Ed./Ag. Engr. 
LE/VAB/TAH/dv 
no 
IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Department ot 
Agricultural Engineering 
Davidson Hall 
Telephone 515 294 2871 
Workshop Participant: 
In order to assess the effectiveness of the vocational 
agriculture facility safety evaluation workshop I would like 
to visit your facility to administer a safety evaluation. 
This information will be confidential and used only to eval­
uate workshop effectiveness. 
I would like to use you as a resource person during 
the evaluation. I would also like to photograph various 
safety items to develop a slide set on facility safety. 
If you are willing to participate in this evaluation 
please provide the information requested below. Thank you 
for your participation in the workshop. 
Sincerely, 
Lawrence B. Everett 
Project Leader 
Ag. Ed. Dept. 
Thomas A. Hoerner 
Professor 
Ag. Ed. & Agr. Engr. Dept. 
LBE/TAH/dv 
Code // 
Yes, I will participate 
No, I can not participate 
Please indicate your classes or commitments below If you 
will participate. 
May 11 
May 12 
May 13 
May 14 
May 15 
8-9 9-10 10-11 11-12 12-1 1-2 2-3 3-4 4-5 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Department of 
Agricultural Engineering 
Davidson Hall 
Teleprione515 294 2871 
May 1, 1981 
Dear Cooperator: 
Thank you for agreeing to participate in this study 
of vocational agriculture safety programs. 
I will visit your school on May , 
at approximately o'clock. I was not able to 
schedule all schools during free periods, however this 
should not present a serious problem. 
Please complete the enclosed Agricultural Mechanics 
Laboratory Use Survey and have it available when I arrive. 
All information will be confidential. The data are being 
used for research purposes only. 
Upon arrival I will evaluate your laboratory for 
safety with your assistance. You will be furnished with 
a safety evaluation Instrument for your use at the 
completion of the visit. 
I'm looking forward to visiting your department. 
Thanks again for your cooperation. 
Sincerely, 
Lawrence B. Everett 
Project Director 
Ag. Ed. Department 
LBE/dv 
Enclosure 
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AGRICULTURAL M8CHAM1CS LABORATORY USE SURVEY 
School Number Age of Agricultural Mechanics Laboratory years. 
Number of instructors Laboratory period length minutes. 
Instructors tenure in this school Number of periods/school day . 
Are Vocational Agriculture facilities attached to high school building? YES NO 
Number of vocational agriculture students 
Number of vocational agriculture classes/day . 
Number of vocational agriculture students/year using laboratory . 
Number of vocational agriculture classes/year using laboratory . 
Type of vocational agriculture program: Semester Traditional Other 
List other classes that use vocational agriculture facilities: 
Classes Classes/Year Total Students/Year 
List accidents in vocational agriculture laboratory requiring medical attention: 
Semester Total Accidents/Semester 
Fall 1979 
Spring 1980 _____________ 
Fall 1980 
Spring 1981 ______________ 
Does your school have a safety committee? YES NO 
Number of laboratory inspections/year by safety committee _______ 
Number of laboratory inspections/year by vocational agriculture instructor . 
Do you feel there is a need for a safety education program to be conducted for vocational 
agriculture instructors/ YES NO 
What safety area in your laboratory do you feel needs most i^>rovement? 
What factor limits your facility safety improvement most? 
Are you familiar with existing safety codes and standards? YES NO 
Do you perceive the need for the distribution of a vocational agriculture laboratory 
safety evaluation instrument that you could use to evaluate your facility? YES NO 
Do you feel you would utilise auch an instrument to evaluate your facility? YES NO 
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ITINERARY fOR LABOKAIOKT SAFKTT mUAIIOll 
MoïuUy. May 11. 1981 
8:00 Nontasuaa 
9:00 Oskaloosa 
11:00 Kaota 
12:00 Wallman 
1:00 Lena Traa 
2:00 Uaat Llbarty 
3:00 Muacatlna 
4:00 Columbus Jet 
Tuesday. May 12 . 1981 
8:00 Msdiapolls 
10:00 Argyla 
11:00 Fanlngton 
12:00 Blooaflald 
2:00 Fairflald 
3:00 Paclmood 
Wednasday. May 13. 1981 
8:00 DaWltt 
9:00 Banaatt 
10:00 Tipton 
12:00 Solon 
2:00 Marango 
3:00 Van Horna 
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APPBMDIZ D: SCHOOLS AID VOCATIONAL ACRICDLTDU TEACHERS 
PAKTICIFATIHG HI THE STODY 
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SCHOOLS AMD VOCATIONAL ABUCOLTO»! TKACHPS PAKTICIPATING Dl THE STUDY 
m 
NUMBER SCHOOL IHSTKDCIOR 
Group 1 («xptI—nf 1) 
1001 Muecatio# Thomaa L. Balthar 
1002 Host Liberty lick Vaiaa 
Richard C. Brand 
1002 Tipton Martin C. Niahaua 
1004 Marmogo Andraw R. Rom 
1005 Coluabua Bobart A. Bamaa 
1005 Blooafiold WiUia H. Boffmmn 
DaWitt Shalton 
1007 Pokln Jarry P. Bradfial* 
1008 Mid-Prairio Paul Swank 
1009 Pairfiald Kaith R. Walla 
1010 Solon Wayna C. Klain 
Group 2 (control) 
2001 Argyla Robart E. Dodda 
2002 Van Hbma Donald tf. Littla 
2003 Oakalooaa Charlaa E. Pardua 
2004 Kaota Duana H. Sprouaa 
2005 Panaington Lyla R. Burkatt 
2006 Montasuna Ronald D. Shaats 
2007 Dawitt Danial L. Smickar 
2008 Lona Traa Daan C. Rodgara 
2009 Bannatt Pay L. Ohlart 
2010 Hadiapolia Jamaa R Howall 
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APPENDIX E: AGENDA FOR IN-SERVICE SAFETY WORKSHOP 
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AC MKCH 418K 
VOCATIONAL AGRICULTURE FACILITY 
Safety Workshop 
Friday. March 27. 1981 
4:00 - 4:30 Introductions, Registration and Plans for the Day 
4:30 - 5:30 Laboratory facility safety evaluation 
5:30 - 6:30 Review facility safety instrument 
6:30 - 7:30 Painting aisles, safety lanes, and recognition fields 
Saturday. March 28. 1981 
9:00 - 10:00 Getting started: 
Laboratory evaluation analysis (establish priorities) 
Develop a good floor plan 
Get the students excited about safety 
Develop checklist of activities to monitor progress 
10:00 - 11:45 Group work: 
Work in small groups on a specific area 
11:45 - 12:45 Lunch 
12:45 - 1:45 Sunswry of small group work 
1:45 - 2:30 Providing personal safety equipment: 
Eye, hearing protection, protective clothing 
2:30 - 3:15 Putting your safety program into action 
3:15 - 3:30 Evaluation of Ag. Mech 418E 
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APPENDIX F: EVALUATION FOR IN-SERVICE SAFETY WORKSHOP 
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AG MECH 418E 
VOCATIONAL AGRICULTURE FACILITY 
SAFETY WORKSHOP 
Course Evaluation 
Please take a few minutes to evaluate the course by completing the 
following. Your comments are greatly appreciated. 
1. I felt the course was: About right 
Too long 
Too short 
2. Course content/Subject matter: About right 
Too much material 
Too little material 
3. Was the course helpful to you? Explain 
4. What items would you add to the course? 
5. What items would you delete from the course? 
6. Suggestions for future courses: 
